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THE ELECTRIC LIGHT AND POWER INDUSTRY 


Current Statistical Data Covering 100 Per Cent of Industry 


October, 1941 


GENERATION* (Net) 
By Fuel Burning Plants 
By Water Power Plants 


Total Generation 


Add—Net Imports Over International Boundaries 
Less—Company Use.............. 

Less—Energy Used by Producer 

Net Energy for Distribution 

Losses and Unaccounted For. . 


Sales to Ultimate Customers 


SOURCE AND DISPOSAL OF ENERGY—MONTH OF OCTOBER 


1941 


11,033,940,000 
4,202,162,000 


15,236,102,000 


76,947,000 
238,553,000 
317,545,000 

14,756,951,000 
2,393 863,000 


12,363,088,000 


CLASSIFICATION OF SALES 


NUMBER OF CUSTOMERS 
Residential or Domestic 
Rural (Distinct Rural Rates) 
Commercial or Industrial: 

Small Light and Power 
Large Light and Power 
Other Customers 


As of October 3ist 


Total Ultimate Customers 


KILOWATTHOUR SALES 
Residential or Domestic 
Rural (Distinct Rural Rates) 
Commercial or Industrial: 

Small Light and Power 
Large Light and Power 
Street and Highway Lighting 

Other Public Authorities 

Railways and Railroads: 
Street and Interurban Railways 
Electrified Steam Railroads 

Interdepartmental 


During Month of October 


Total to Ultimate Customers 


Revenue from Ultimate Customers 


RESIDENTIAL OR DOMESTIC SERVICE 


AVERAGE CUSTOMER DATA 
October 31st 
Kilowatthours per Customer 
Average Annual Bill 
Revenue per Kilowatthour. . 


For the 12 Months Ended 
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934,106,000 
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1940 


9 396,059,000 
3,659,176,000 


13,055,235,000 
80,558,000 
140,236,000 
520,830,000 
12,474,727,000 
2,077,800,000 


10,396,927 ,000 


24,853,845 
681,000 


30,083,533 
1,922,059,000 
177,303,000 
1,886,007 ,00O0 
5,444,646,000 
188,876,000 
232,788,000 
320,928,000 
166,779,000 
57,541,000 
10,396,927,000 
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Blackouts and the Electric Industry 


Common Sense Precautions and Cooperation with Proper Authorities— 
Utilities Can Help in Allaying Hysteria—Experience of 
Utilities in First Six Weeks of War 


LACKOUTS have become a mat- 

ter of public importance and the 
supply utilities, as 
practically the sole purveyors of artificial 
light, will necessarily be much concerned 


electricity 


with whatever may ensue, both as active 
agents in the proceedings that may be 
required and as passive recipients of the 
effects of sudden and sporadic shifts of 
the lighting load. Substantial technical 
problems are involved in each of these 
relations. 

The outstanding problem presented 
by blackouts is not a technical 
one, however, but is an elemen- 
tary problem in human rela- 
tions although not necessarily 
easy of solution just because 
it is elementary; it is merely 
that of abating confusion in a 
situation that inherently tends 
Although 


the number of real blackouts or 


to create confusion. 


practice blackouts is almost neg- 
ligible as yet (except on the 
West Coast), confusion appears 
to be quite well developed in 
advance with respect to the ob- 
jectives to be sought and the 
methods to be followed. While 
this situation may not be par- 
ticularly serious at this stage, 
since it involves only those hav- 
ing authority and the industrial 
services such as utilities who 
will be directly concerned with 
it might well ‘be- 
come awkward if general prin- 
ciples are not well established 
before the actual execution of 
blackouts is thrust upon the 
general public, for experience 
indicates that successful execu- 
tion will be mainly in its hands. 


operations, 


Hysteria and misconceptions hold po- 
tentialities for doing far more damage 
to life and morale than any conceivable 
air-raids over this country. Assistance in 
allaying unjustified fears in their local- 
ities will be at least as valuable a con- 
tribution of the utilities and their em- 
ployees to civilian defense as their part 
in the execution of such blackouts and 
other defense measures as may be con- 
sidered necessary by the proper author- 


ities. 


Most of our information on blackout 











I said the air-raid warning’s sounded. Pass it on.” 


Copyright, Punch, London 
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technique and practice and air-raid pre- 
cautions is derived from British experi- 
ence, and although this is valuable, it 
tends to lead toward measures that are 
not applicable to the American situation. 
In some cases these British experiences 
may actually be misleading to the public, 
since it is the blackout itself, rather: than 
the entirely different situation in Brit- 
ain which has been emphasized in the 
public mind. The greatest difference in 
the conditions applying to the two coun- 
tries lies in the obvious dissimilarities in 
the geographical and military 
situations. When Great Britain 
undertook to blackout, it was 
well understood that hostile air 
raids would probably 
with great frequency and regu- 
larity ; steps were 
taken to black out the whole 
country for the duration of the 
war or until the military situa- 
tion has changed sufficiently to 
preclude the probability of dam- 
raids. Suitable in- 
stallations were made for this 
purpose and in particular the 
air wardens were _ intensively 
trained and the general public 
schooled in the routines of go- 
ing about their ordinary affairs 
without the assistance of the 
lighting to which they had been 
accustomed. 

In America, quite a different 
situation prevails. The air raid 
precautions that may be under- 
taken are for drill purposes, and 
to ascertain how it shall be done 
if it has to be done in a more 
It should be 
everywhere emphasized that 
normal activities shall be inter- 


occur, 


therefore 


aging air 


permanent way. 
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fered with as little as possible. There 
is no responsible opinion that hostile air 
raids will actually occur under the exist- 
ing military situation. The miitary au- 
thorities are providing for every eventu- 
ality, as they are bound to do, but it 
should be stressed that the more opti- 
mistic estimates of the probability of 
raids come from civilian sources; it is al- 
together likely that a change in the mili- 
tary situation which make the likelihood 
of hostile raids more pressing will be 
duly provided for at the proper time. 
Meanwhile, the duty of common sense 
preparations, both physical and psycho- 
logical, for such an emergency cannot be 
neglected. 

The following comments are from the 
most recent collection of information on 
blackouts sent to chief executives of mem- 
ber companies by the Institute. 

Actual blackouts arising from military 
requirements have West 
Coast cities. There have been several 
practice blackouts in other localities, and 


occurred in 


several municipalities have enacted ordi- 
nances dealing with blackouts. ‘These 
developments affect electric utility opera- 
tions in a direct way; and utilities from 
their technical knowledge and practical 
experience may be in a position to offer 
helpful advice to military and civil au- 
thorities in this field. 

None of. the companies that has par- 
ticipated in blackouts appears to have 
encountered difficulties within the util- 
ity plant important enough to be dis- 
cussed. The companies’ main concern 
has been to render service to the local 
authorities to the end that the blackouts, 
both real and practice, might be effected 
with the least amount of confusion and 
hardship to the public. 


Lines of Authority—Air Raid 
Protection Orders 

Local governments may practice black- 
outs within their jurisdictions and en- 
force their orders through their police 
power. Coordination between adjacent 
municipalities or within more extensive 
areas may be effected by area boards or 
councils for this purpose. In one state 
a statute relating to blackouts and air 
raid protection has been enacted. 

Where the Federal Government be- 
comes concerned, the statutory powers 
for dealing with police matters resides 
in the War Department and this is 
habitually decentralized. At present, in 
coastal areas, orders pertaining to black- 
outs will come from the appropriate in- 
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terceptor command of the Army having 
regional jurisdiction, and from there will 
be directed to local civil authorities who 
will have responsibility for executing 
blackouts. In general, except where 
otherwise ordered, the War Department 
authority pertaining to police matters is 
vested in the Corps Area Commanders. 
Each Area Commander, having the re- 
sponsibility placed upon him, will dis- 
charge it, to a considerable extent, in his 
individual way. 

Some confusion is bound to arise, on 
account of newness, as to the relative 
functions of the War Department, the 
Office of Civilian Defense, and the local 
police authorities. Some further con- 
fusion may arise as between the func- 
tions of the Federal Power Commission 
and the War Department. ‘The detailed 
setup is sure to change from time to time. 
It is important in each locality to keep 
posted as to the current scheme for 
handling air raid protection matters be- 
cause time is such an important factor 
in air raids and it is too late after the 
warning is received to find out who to 
take orders from and what to do. It is 
well to remember also against the time 
of real exigency, where the basic statu- 
tory authority resides; namely, in the 
local police authority, in the state police 
authority and in the War Department’s 
Commanding 


designated _ regional 


Officer. 


Electric Power and Light Circuits 
Constant Potential Circuits to 
Remain Energized 

At the outset, early in December, 
there appeared the natural disposition on 
the part of civil authorities to want to 
extinguish the sources of electric power 
supply by pulling the switches in sta- 
tions and The 
authorities, ‘acquainted with British ex- 


substations. military 
perience, saw the necessity for keeping 
the circuits energized. The reasons for 
keeping them energized may be summar- 
ized for use where required: 


The power system supplies energy 
for all manner of electric loads as well 
as lighting. These comprise motors 
and all motor driven apparatus, such 
as elevators, ventilating fans, pumps; 


electrical heating devices of 
kinds; practically all 


radio receiving sets ; broadcasting, tele- 


many 
refrigeration ; 


phone, telegraph and signal services. 
They furnish the power to keep vital 
industries going, for essential lights 
in hospitals, at emergency exits of 
buildings, etc., and they supply a large 
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amount of lighting that is important 
to the well-being of a community and 
can successfully and, practically be 
screened. In short, the disadvantages 
of extinguishing all power circuits, 
as proved by much experience, far out- 
weigh the advantages of keeping them 
energized. 


Extinguishment of General Lighting a 
Responsibility of Consumers 

The responsibility for extinguishing 
lights is properly placed on each indi- 
vidual consumer and it should be con- 
templated that he will turn out all light- 
ing at the final circuit switches, or even 
at individual fixtures in order to leave 
other services unimpaired; it is in gen- 
eral not desirable that individual con- 
sumers shall turn off the main switches 
In the case of 
premises where no responsible person is 
present during the hours of darkness, 
some ordinances provide that all lights 
shall be extinguished when leaving the 
premises. Others require that signs and 
billboards not normally under immedi- 
ate control shall be extinguished for the 
entire duration of the emergency unless 
such control is provided. 


to their installations. 


Signs and Displays Not Under 
Immediate Control 


Since many such installations are nor- 
mally controlled by time-clocks or photo- 
sensitive relays, various expedients are 
being tried or considered, such as the 
employment of patrolmen, the use of con- 
trol circuits, etc. The successful use 
of patrolmen appears to be of doubtful 
value on account of the probable infre- 
quency and irregularity of alarms and 
the considerable uncertainty that they 
would be able to cover a reasonable beat 
in the required time following an alarm. 
Remote control systems have the disad- 
vantage of requiring material, labor and 
time. ‘The most promising development 
appears to be contained in a proposal 
that the owners or lessees of billboards 
or premises having after-sundown dis- 
play shall provide switches accessible 
from the street whereupon it shall be 
the duty of air-wardens to turn off these 
switches in the event of an alarm; the 
effectiveness of this measure will, of 
course, depend upon the efficient organ- 
ization of the air-warden system. 


Emergency and Exit Lighting 

Although not mentioned in some of 
the earlier and hastily executed ordi- 
nances, there appears to be a tendency to 
provide that emergency and exit lights 
normally required for multiple dwellings, 
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places of public assembly, etc., shall re- 
main lighted but suitable shrouded. Some 
of these lights have been required to be 
on separate circuits heretofore; in such 
cases their selective treatment will be 
relatively simple. 


Street Lighting 

Electric utilities will ordinarily have 
direct responsibility for whatever re; 
quirements may be made for dimming 
or extinguishing street and highway 
lighting. Initially the requirements may 
call for complete extinguishment within 
two or three minutes of a warning 
alarm; some ordinances, in fact, pro- 
vide that the extinguishment of street 
lights shall be an additional notice that 
a blackout is ‘‘on.”’ This requirement is 
fairly easy to meet in the case of series 
lighting circuits, both for the circuits 
controlled directly from attended sub- 
stations and those remotely controlled 
through pole-mounted constant current 
transformers in cascade connections. For 
speedily extinguishing street lighting cir- 
cuits, one company has installed fire 
alarm circuits in all substations, and, 
when a blackout signal comes in, station 
attendants interrupt the lighting circuits 
without even taking the time to answer 
the telephone. The problem is not equal- 
ly simple for circuits controlled by time- 
clocks or photo-sensitive relays, but this 
type of control may not be usual in large 
or thickly settled communities. 


Auxiliary Street Lighting—Starlight Lighting 

Serious consideration is being given 
to the provision of very dim auxiliary 
street lighting systems patterned almost 
directly on British methods. Briefly, 
this plan contemplates the use of an inde- 
pendent system of very small (10 watt) 
lamps, energized from the constant po- 
tential system, which is assumed to be 
everywhere accessible, relatively low 
mountings and specially designed hoods, 
at spacings quite close together accord- 
ing to American practice, to give a maxi- 
mum of 0.0004 footcandle and an aver- 
age of 0.0002 footcandle and to be con- 
tinuously energized. While substantially 
similar methods have apparently proved 
to be satisfactory in Great Britain, there 
is strong reason to doubt that they would 
be justified here. Taking into account 
the very large amounts of already scarce 
materials which they would require, the 
large number of manhours of labor, the 
time that would be required to con- 
struct such systems, the substantial waste 
of electricity, the limited time that there 
is reason to assume they would be in 
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actual use, the very small value of this 
dim light under our prevailing climatic 
conditions, and the good prospect that 
alternatives, if the value of the general 
scheme should become apparent, could 
be devised which would serve the pur- 
pose better at far less cost in scarce ma- 
terials and labor, all serve to cast doubt 
on the value of the British scheme for 
use in America. In the event that some 
provision of auxiliary street lighting is 
required, it is strongly recommended that 
this should be done by stages, placing 
such lights first at only the most impor- 
tant street intersections, and then pro- 
ceeding to the points of next importance, 
as experience clearly justifies this fur- 
ther expansion. To conserve materials, 
this should be done by improvisation, ex- 
ercising ingenuity to make a maximum 
use of existing resources with a minimum 
requirement for new material and for 
labor. Surely it would be unwise to 
make heavy commitments for these com- 
modities for elaborate schemes that may 
very well prove to be unsuccessful or 
unnecessary. 


Dimming Existing Lights in Place 


If a low level of illumination is de- 
manded, there appear to be promising 
possibilities in the method of reducing 
the current in series circuits to the de- 
sired amount by reduction of the primary 
voltage supply to constant current trans- 
formers. Presumably the most simple 
way to reduce primary voltage would be 
by means of auto-transformers or series 
impedances which could be supplied in 
substations. In the case of pole-mounted 
cascaded transformers, some form of se- 
lective relaying would probably be re- 
quired. 

Blue light, which was widely accred- 
ited for dim-out purposes, is now con- 
demned for that purpose, and we are 
told that red light is better. Practically 
any series lamp operated at reduced 
voltage to produce the equivalent of, say 
10 candlepower will have a reddish tint. 
The most conspicuous advantages of re- 
ducing the candlepower of street illumi- 
nants in place are that it requires very 
little new material and that it uses exist- 
ing locations presumably well chosen and 
familiar to the inhabitants. 

The city of Chicago is considering a 
scheme to effect the protective conceal- 
ment of military objectives in the metro- 
politant area by altering the character- 
istics light patterns of that area as it 
appears from the sky—by breaking up 
the lighting pattern of boulevards and 
diagonal arteries, by eliminating the 
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lighting landmarks of the city, by reduc- 
ing lighting in theatrical, business and 
neighborhood centers by blacking out 
different sections of the city at different 
times by adding false lights further to 
confuse the lighting pattern. If such a 
scheme were to come into use, dimming 
of sections of existing street lights would 
undoubtedly be a factor. 


Opaque Hoods for Street Lights 

If illumination is to be provided, the 
lights must be shrouded in any case to 
prevent any upward emision whatever, 
and probably to provide a cutoff sub- 
stantially below the horizontal plane. 
This would apply to existing lamps and 
fittings, if used, and equally to any 
auxiliary systems that may be installed. 

In view of the great diversity in glass- 
ware and fittings, it is highly desirable 
that elaborate specifications for such 
hoods should be discouraged. It is suff- 
cient for specifications to establish the 
angle below horizontal at which cut-off 
is required and to require tightness 
against any upward leaks and adequate 
mechanical stability. Thereupon appro- 
priate hoods may be devised locally from 
available materials. 

It is the concensus of opinion of utility 
officials that have had any experience 
that complete extinction of street lights 
in a blackout is preferable to any scheme 
for dim lights. 


Trafic—Emergency Vehicles 

Most local contemplate 
immediate cessation of all vehicular traf- 
fic, except police, fire and emergency 
vehicles, following an alarm signal. In 
general it appears to be the intention to 
include utility service vehicles as emer- 
gency vehicles. In order to avoid con- 
fusion it will be desirable to arrange 
with the appropriate authorities in ad- 


ordinances 


vance for emergency classification of ap- 
propriate vehicles, and for the required 
markings, special lights, etc. 
Public Orders and Regulations 

The experience of electric utilities on 
the West Coast, where air raid precau- 
tions have been more urgent than else- 
where, indicates that it is unwise for 
ordinances to deal in detail with provi- 
sions that may require specification. It 
is preferable that ordinances should do 
no more than state the broad measures 
to be taken and provide the necessary 
legal basis for these measures, leaving 
the detailed provisions to be established 
by the appropriate local executives, such 
as mayors or chiefs of police, who should 
be empowered to make them by procla- 
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mation. Experience already has indicated 
that prompt and perhaps drastic changes 
will be required in many details and if 
these details are frozen in laws or ordi- 
nances it is difficult to change them 
quickly to meet necessities. 

Experience of one community has led 
to the conclusion that the following de- 
tails should not be included in a black- 
out ordinance but should be left to an 
administrative authority: Details of 
blackout methods; mandatory systems of 
auxiliary blackout lights; details of light- 
ing control methods, switching control, 
etc.; specifications for blackout lamps 
and installations. 

According to “The American City” 
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for January, 1942, Washington, D. C., 
Baltimore, Richmond, Atlanta, Los An- 
geles, San Francisco, Portland and Seat- 
tle have adopted blackout ordinances 
with broad powers to mayors and police 
chiefs. 


Police and Air Raid Protection Personnel 
Some communities, faced with the 
police, trafic and other problems in- 
volved in air raid precautions, have 
made provision for the substantial in- 
crease of police force strength by means 
of special policemen for general purposes, 
and many communities are providing 
limited police powers to air raid wardens 
of various classes. 


THE CHANGING FACE OF BRITAIN AGAIN 


STREET SCENE 
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It is probable that most electrical util- 
ities will have cooperated with other 
industrial and commercial employers in 
providing intra-plant protection for per- 
sonnel, fire and other damage. In view 
of the public responsibilities of utilities, 
however, it may be necessary, according 
to established local requirements, to pro- 
vide some kind of special police, or ARP 
warden status or other unmistakable 
identification for repair crews and emer- 
gency workers. It is equally important 
to ascertain that such workers shall not 
have been drafted for general ARP work 
at the expense of their availability for 
the emergencies for which they are par- 
ticularly qualified. 
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The First Air-Raid Warning 


































































































The Hundredth Air-Raid Warning 
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Punch Shows Us How England Takes It 


“False alarms are costly enough in 
working time, but the British would 
regard as extravagant idiocy these 
American ‘rehearsals’ in which no 
planes are within 3000 miles, but the 
public is supposed to act as though 
500-kilo bombs were already bumping 
around in the streets. * * * 

“Maybe we will black out our sea- 
board cities. If we do, we should re- 
member that more people will be 
slaughtered in a month by our own 
motor cars than would be killed in a 
year by bombs from the few carrier- 
based planes which might slip through 
in isolated raids, even if our cities 
were brightly lighted.”—Wiilliam L. 
W hite in the New Republic. 


























Cartoons from Sept. 11th, Oct. 30th, Nov. 
4th, 1940, Jan. 15th, Feb. 12th, Feb. 26th, 1941, 
and Dec. 12th, 1917, issues of Punch. Copy- 
right by Punch. Reproduced with thanks to 
the proprietors, Messrs. Bradbury, Agnew & 
Co., Ltd., London. 
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“I wish I could believe that the panic was over. But 
as I switch on the radio I hear two announcements 
from New York’s City Hall. First, anyone who mu- 
tinously sasses an air-raid warden is now liable to a 
$500 fine or imprisonment. Second, the mayor in- 
structs the public that when the aforesaid siren sounds, 
all dogs must be immediately tied up. 


“Maybe this rule is copied from the British. But 
last winter when the siren sounded, the average Brit- 
isher would look up with a frown and say, ‘There 
come the b——s again,’ then continue reading his 
paper or paring his nails. I never saw any English- 
man start scrambling around the house to capture his 
dog and truss him to a bed leg. 


“Now I have not only a small daughter but a small 
dog. Since he is a dark brown Scottie, I would adjudge 
him pretty well blacked out and ready for raids, except 
when he rolls the whites of his eyes. Since he has a 
dignified and calm disposition, he would not bite any- 
one or start a panic and I see no reason for tying him 
up. But if we ever do have a genuine air raid with 
actual danger, I shall immediately take the subway 
down to City Hall and tie up the mayor.”—William L. 
White in the New Republic of Jan. 19, 1942. Mr. 
White has spent the greater part of the war in Europe. 
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“EXcuse ME, BUT 1S THERE AN AIR-RAID ON?” 
“Yes, I tuinx so.” 


“I'm mucu OBLIGED. 


@. L. Stampa, December 12th, 1917 
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My FRIEND'S UP FROM THE COUNTRY AND HE'S NEVER SEEN ONE.” 
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“All 1 can say is, it’s either Grace going upstairs or 
the barrage, Not Daphne coming downstairs or H.E.” 
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Commercial Outlook for 1942 


Adjusting to Business Unusual 


By C. E. Greenwood 


Commercial Director, Edison Electric Institute 


HE Pearl Harbor bombing raid— 
a courteous gesture of the Japan- 
ese in knocking at America’s door 
to announce a state of war—was a potent 
factor in bringing public realization of 
the precarious position of this country. 
These United States had been standing 
on the brink of warfare for months, and 
yet it surprised us when we were plunged 
into deadly conflict. A flurry of excite- 
ment, which in spots develops into mild 
hysteria, is to be expected. These are the 
times we must keep our feet on the 
ground. 

The Pacific incident brought the pre- 
paredness issue into bold relief. Argu- 
ments relative to errors of omission and 
commission of those in government au- 
thority are justified on both sides, but 
perhaps the statement most disarming to 
the critics came from Mr. Winston 
Churchill when he said in substance— 
“You in America have been busy helping 
to fight England’s battles, richly aiding 
in production and supply of the sinews of 
war for us.””. Mr. Churchill might have 
added that now production must be mul- 
tifold because we have a Class I war of 
our own. Yet we must not fail the needs 
of England, nor Russia, nor China, nor 
any of the allied nations. Sounds fantas- 
tic! So do the actual figures that inter- 
pret this industrial production job which 
President as the 
bogey. 


Roosevelt announces 


But wait a moment—that is just ships, 
planes, tanks and guns. What about the 
pyramids of ammunitition and vast sup- 
plies of materials for our expanding 
army and navy. There is but one answer. 
Business knows it, and representatives 
from numberless have been 
making the trek from home—wherever 
that may be—to Washington to get en- 
lightenment on just to what degree civil- 
ian output must be curbed. In fact, there 
are those who ask ‘‘Can we survive?” 

In an all-out war period such as we 
face in 1942, the survival of certain 
classes of industry will be dependent on 


concerns 


the ability to adjust tools and equipment 
for the production of new materials, and 
the speed of that adjustment. Witness 
the automobile industry. Then the radio 
industry is to be called upon to manufac- 
ture upwards of one billion dollars worth 
of army and navy equipment. That in 
dollars is approximately twice as much 
business that the radio industry will ordi- 
narily gross. Quick sales and smaller 
profits will keep that industry on even 
keel. However, civilian supply of new 
equipment will be drastically curtailed. 

The refrigerator industry is assumed 
to be next for drastic transformation to 
war production. The washer-ironer in- 
dustry has been hard hit on output for 
civilian needs. During World War $1 
there was a shift of servants in the home 
to machines in factories, and the problem 
of home laundering under these condi- 
tions won a place for electric washers on 
the essential list of the then War Indus- 
tries Board. History may repeat itself. 


The women of England who work out 
by day have demanded electrical servants 
to help them during their hours at home. 
In this writer’s opinion a similar situation 
will obtain in the United States as its 
armed forces grow to full strength. Mi- 
grations of labor will add to the con- 
fusion of complete mobilization, and re- 
adjustments in home living are inevitable. 

Out of these drastic restrictions in 
manufacturer output of electrical house- 
hold appliances will come an enforced 
standardization which will have its ad- 
vantages in production costs, and if mod- 
els are chosen wisely, will contribute to 
volume in marketing at the propitious 
time. Expect this to be evidenced in the 
refrigerator, range and water heater 
fields in particular. Models of electric 
refrigerators of any given year, when dis- 
played in toto by any dealer dominated 
his showroom. Prospects that have not 
satisfied their refrigerator needs up to 
now are going to choose from fewer 
models and larger sized boxes instead of 
selecting from the four, five and even six 
foot sizes—and like it. National promo- 


tion has been pointing out consistently 
to housewives the economy in buying 
larger boxes than they think they require. 
Now necessity may accelerate acceptance 
of the idea. Larger food storage allows 
for quantity buying at lower unit prices 
and eases the strain on the family budget. 

The utility industry has already in- 
vestigated and announced its desire to 
encourage the standardization of tank 
sizes of water heaters and the manufac- 
turers have been ready cooperators in for- 
warding the effort. Progress will be 
speeded up. Electric water heating ser- 
vice will have its place in the home, in 
the dairy and in industry during the 
emergency. 

We have just closed a banner year in 
the electric range market. Of the some- 
what over 700,000 ranges sold, a small 
percentage were special models for de- 
fense housing installations. Army bar- 
racks and navy quarters at many loca- 
tions have depended upon electricity as 
a fuel for cooking over several years. 
During World War #1 civilians used 
electric ranges to conserve coal. Electric 
“cookers” in blitzed areas of London 
were repaired and moved to homes at 
suburban points, following the popula- 
tion to give an efficient, safe and health- 
ful cooking service. 

It is quite probable that in the not too 
distant future the demands on the range 
manufacturers for cooking equipment for 
defense housing projects will tax the lim- 
ited output because of restricted supply 
of essential metals. We may expect Vic- 
tory models to appear. Civilian demands 
may be satisfied only after long delays. 
Midyear will give us a better picture 
than now. 


In the light of the battle of production, 
there will be much reduced national 
magazine advertising on major items of 
kitchen equipment. Nevertheless there is 
an obligation on the part of the electric 
industry—the utility manufacturer and 
dealers—to promote the use of present 
equipment. The advantages to be gained 
by the industry in selling electrical living 
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must not be buried in the war period. 
It was Mr. Leon Henderson who said 
recently, ““We must first see that the use 
of materials essential to defense is cur- 
tailed as much as possible in civilian 
goods, and at the same time we must do 
all we can to expand production of ar- 
ticles essential to maintaining living 
standards on the highest possible level.” 

Now what about lighting? Will we 
blackout this troubled nation which has 
become more light conscious than any in 
the world. We have made extraordinary 
advances in public understanding of the 
intimate relationship of light and sight. 
Advances in science of lighting have been 
accompanied by applications of light for 
adequate seeing for all tasks. Scientifi- 
cally designed lamps are available at 
prices possible for the humblest homes 
to enjoy.. See them among the dwellers 
of slum clearance projects and in the 
homes of the “economic royalists.” 

Better Light-Better Sight has main- 
tained that high intensities of illumina- 
tion in the factory contributed to faster 
production, better products, better 
morale. War production industries are 
proving it. Better Light better pupils is 
a fact nationally demonstrated 
in practice. Better Light in 
business has an economic value 
too firmly established for even 
the quibblers to deny. Acci- 
dents on the highway mount 
to new figures when we test 
blackouts, and crime is ram- 
pant. Better Light means 
safer streets and highways. 

Is the laborer, the pupil, the 
store employee to be content 
with 5 foot-candles at night 
and 50 to 100 by day. If one 
reads the remarkable lamp 
sales record of 1941, the an- 
swer is “No.” It is gratifying 
that there was an increase of 
235,000,000 lamps sold. But 
most satisfying is to note that 
the demand for lamps of 200 
to 1500 watts increased 16 per 
cent while that for lower wat- 
tages gained only 6 per cent. 
There is more money to buy 
lighting equipment now among 
the labor group than in many 
years. Manufacturers of light- 
ing equipment are resourceful 
and may be successful in find- 
ing substitutes for certain ,, 
essential metals which will 
enable consumers to have 
scientifically designed lamps. 


become 
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“Sight is priceless — light is cheap.” 

Until air raid shelters are at our vers 
doors, why not a “safety room” or rooms 
in every home arranged for cooperating 
100% in darkening but equipped with 
adequate sources of illumination. We 
must hope that in a wave of patriotic en- 
thusiasm, our sense of values is not lost. 
When terror strikes, we want to obey 
the rules we have learned to the letter 
and seek the safety we have established. 
Let’s blacken the windows for our protec- 
tion but “brighten the corners where we 
are” for morale. 

The Home Service women of our in- 
dustry can make helpful contribution to 
the Victory Program through aiding the 
homemakers in upholding this family 
Miss Caroline Haslett, 
dent of the Women’s Engineering Soci- 


morale. Presi- 
ety in England, and Director of the Elec- 
tric Association for Women there, has 
just been traveling in this country. In a 
recent interview she said: 

“Home economists in the United States 
should not rush off to war service because 
they have most important duties to perform 
in helping customers maintain morale of 
their families by maintaining cheerful 
homes behind the blackout, preparing nutri- 





The demands of civlization have made man more and more 
dependent on artificial light, which in turn has fortunately 
efficient and more 


cheaper, more 
abundant.” 


progressively 
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tious meals and by showing customers how 
to get more wear from properly using their 
electric washers. 

“People stay at home more under blackout 
conditions and our government wants the 
homes to be cheerful, occupied by people liv- 
ing as normally as possible. Therefore the 
home economists must help on blackout pro- 
cedures, with proper lighting in the home 
and proper cooking for the family. Our 
government considers this very important 
work and utility electric company em- 
ployees have been classified as in a re- 
served occupation.” 


This is a wise 
women to follow. 


rule for American 

The commercial forces of our industry 
are streamlining their organizations to 
render assistance to the war effort on all 
fronts. There is a job to do of huge 
dimensions. Domestic consumers must 
be shown the most efficient use of all 
electric services and how to save time 
and money by the use of electricity. The 
economy theme weaves through the buy- 
ing, storing and preparation of food; 
into the washing, ironing and cleaning 
There can be 
no let-up in telling the story of thrift 
through use, and in selling appreciation 
of electric service. 


and incidental services. 


There are yet household appliances to 
buy in broken lines. Should all 
manufacture stop tomorrow, it 
would take several months to 


exhaust present supply in 
wholesaler and in dealer 
stocks. There will be more 


appliances manufactured but 
limited in quantity. Then 
there are those myriads of idle 
“servants” in every home that 
are not working because crip- 
pled and in need of fixing-up, 
or because of inertia on the 
homemaker’s part. 

As the supply of new equip- 
ment is cut, why not put to 
work a past investment by 
electrical consumers which, if 
inventory were taken, would 
total in hundreds of thousands 
of dollars. The reviving of idle 
range services is also a man- 
sized task in itself. 

In this considerable under- 
taking of approach to consum- 
ers under present conditions, 
the dealers in electrical equip- 
ment who are now jittery in 
curtailment of supply of prod- 
ucts, and as restricted terms of 
purchase close in on them, 
should be of assistance to the 
utility. The dealers have a 
stake in seeking out and repair- 
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ing the crippled home electric appliances. 

A thought might be injected here that 
even the limited supply of major equip- 
ment will not go out the store door with- 
out sales effort. In the past year sales 
encroached on 1942 volume in anticipa- 
tion of the shortage and credit limitations 
that now exist. It is significant that in 
1941 installment sales in the United 
States set an all-time record reaching a 
total of $6,200,000,000. About 90% of 
this volume represented sales of automo- 
biles, refrigerators, ranges, washing ma- 
chines, vacuum cleaners and miscellane- 
ous household equipment. And install- 
ment business was but approximately 
13% of total retail trade. 

It is present misunderstanding among 
many prospective purchasers that all de- 
ferred payment credit has gone out the 
window. An enterprising newspaper in 
Cincinnati—THE TIMES STAR— 
ran a series of advertisements last month 
to clarify regulation W of the Federal 
Reserve Board and create public interest 
in buying on time. The results were 
highly satisfactory. The maximum now 
of eighteen months, although low per- 
centage wise compared with three to five 
years maximum, was considered by our 
industry liberal indeed but few years 
since. 

Although rural line extensions are held 
in abeyance for the duration, there is a 
farm market that should be plowed and 
developed for electrical equipment sales 
as part of the war emergency program. 
The United States Department of Agri- 
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On the thousands of machine shops operating 24 hours daily depends the deliv- 
erties of tools to win the war. Good lighting for efficient, comfortable seeing 
speeds up production. 


culture states that in 1942 farmers should 
put “every acre of land, every hour of 
labor, and every bit of farm machinery to 
the use which will best serve the nation’s 
war time needs.”’ Farm prices are now 
at a 12-year record. An OPM Limita- 
tion Order provides increased production 
quotas of many farm appliances. The 
order permits such quotas based on 1940 
production levels as follows: 142% for 
deep well jet pumps and 100% for large 
shallow well pumps; 100% for electric 





Mills making clothing for the Army and Navy are running overtime. Good 
lighting is imperative for the workers on this intricate close seeing task. 


tank heaters; 206% for milking ma- 
chines; 157% for cream separators; 
122% for other dairy equipment; 115% 
for brooders. 

Here lies opportunity for utilities and 
dealers for developing greater electrifi- 
cation of present farm customers. What 
are we waiting for! 

Now only men of robust health can 
score Victory on the firing line; only if 
we have a corp of healthy and willing 
laborers can we depend upon all-out 
production ; only if we maintain a basic- 
ally healthy business can we win the eco- 
nomic battle now waging. As a key de- 
fense industry, the electric utilities have 
been preparing for the time when power 
supply must take care of unprecedented 
industrial production. The increase was 
30% in 1940. At this time there is indi- 
cation that such increased demands on 
available power capacity will not much 
more than keep pace with the losses in 
power demands from mortality of 
civilian production loads. 

The servicing of these industrial power 
loads will keep every power engineer of 
utility commercial departments on the 
alert. Not only will he study and assist 
in serving industrialists who have de- 
fense contracts, but he can take part in 
the adjustments of the smaller factories, 
particularly those producing for civilian 
needs who are squeezed in the contest of 
metals. The utilities have already been 
asked to assist in a survey of facilities of 
production. A number have investigated 
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already the tool facilities in metal work- 
ing plants on their lines. That is to be 
the call of the day, and every divisional 
ofice of WPB will look to the utility 
for cooperative effort in the approach to 
both present industrial customers and 
prospective ones as well. This is a prelude 
to further sub-contracts activity. The 
idea is old in American business but the 
problems are new in the war effort that 
confronts us. When tools are found to 
do a job, that is a start in the right direc- 
tion, but trained labor and managerial 
skill are equally indispensable. Despite 
the limitations, the existing possibilities 
must be exhausted. 

Power men can perform a distinct 
service in aiding local planning for this 
survey, therefore contributing to the gi- 
gantic production effort and to the wel- 
fare of local industry. 

The light and power companies have 
completed a year of remarkable growth 
with increase of 2,800,000 kilowatts 


in new generating capacity. An increase 


Power Outlook Reassuring for W 


ITH a present surplus of more 

than nine million kilowatts of 
generating capacity above the greatest 
demand for power, and with the con- 
struction of an equal amount in prospect 
during the next three years, the outlook 
for sufficient electric power to meet all 
war demands is reassuring, C. W. Kel- 
logg, President of the Edison Electric 
Institute, reported in a news release of 
Jan. 22. At the same time he indicated 
that it was possible that a few localities 
affected by drought or by excessive piling 
up of defense loads may face a limited 
amount of power rationing. 

Mr. Kellogg’s statement was based 
on the results of a survey just completed 
to determine the effect of the great in- 
crease in scope of government expendi- 
tures incident to America’s entrance into 
the war. 

Final figures for December, 1941, 
show an increase of 11.4 per cent in the 
sum of the “peak loads,” or maximum 
demands upon the electric generators, 
over December, 1940. For all utility 
power houses of the country, this indi- 
cates a total demand of 35,100,000 kilo- 
watts upon generators whose combined 
capacity is 44,350,000 kw. To this mar- 
gin of 9,250,000 kw will be added new 
construction of 3,664,000 kw in 1942, 
2,746,000 kw in 1943 and probably as 
much in 1944, indicating all together a 
margin of over 18,000,000 kw, or more 
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is planned in 1942 totaling 3,660,000 
kilowatts. The safety factor in power 
supply is therefore reasonably satisfac- 
tory for the coming year. Management 
is bending its energies to effect economies 
in operation. Conservation is the watch- 
word. 

It was in the spirit of forwarding the 
Victory Program on all fronts that the 
statement of commercial policy of EEI 
was issued. It is of interest to Institute 
members that committees have been 
changed to meet these business situations. 
Over-all will bé the General Commercial 
Committee and under this will be com- 
mittees on Lighting, Home Service, In- 
dustrial Power and Heating, Farm Utili- 
zation, Dealer, Electric Water Heating, 
Appliance Maintenance, Wiring, and 
last but not least Post War Planning. 
The last named committee will have pro- 
found deliberations ahead. We must 
ever keep in mind that after the weapons 
of war have stopped rolling off the lines 
we must start measuring with the yard- 


than 50 per cent of the present electrical 
demand, to meet war expansion of the 
Nation. 

This extra 50 per’cent of power does 
not take into account any additional gen- 
erating capacity being built by factories 
for their own use. Electric output of 
industrial plants generating their own 
power last year constituted about two- 
fifths of all industrial electric power. 

In 1941, the output of electricity in 
America totalled 205 billion kilowatt 
hours, of which 168 were generated by 
public utilities and 37 by factories for 
their own use. During this same period, 
according to a recent report of the Fed- 
eral Power Commission, quoted in the 
Electrical World, the energy consumed 
in making U. S. government products 
totalled 7,257,913,975 kilowatt hours, 
while the total disbursements for na- 
tional defense, as shown by the U. S. 
Treasury, were $12,531,000,000. This 
indicates a ratio of six-tenths of a kilo- 
watt hour per dollar of defense expendi- 
tures and compares with a figure of 
eight-tenths of a kilowatt hour per dollar 
value of products determined by the 
U. S. Department of Commerce for 
1939. If it is assumed that total war 
expenditures will reach 56 billion dollars 
in 1943, in with the an- 
nounced objective, or about four and a 
half times the 1941 amount, then the in- 
crease in electric output directly for the 
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stick of peace. .It may be three or even 
five years from now but the day of reck- 
oning will come. 

What then is the goal of commercial 
men for the months ahead? In general 
summary, it is a pledge that the goodwill 
of each company shall be maintained 
through striving to better serve war 
production activities; through support- 
ing effort to save the smaller industrial 
customers who have been producing for 
civilian needs; by motivating repair and 
maintenance program and_ otherwise 
vitalizing business to keep afloat the 
stable dealers in electric equipment in 
the communities served, and by con- 
tinuing to keep people thinking elec- 
trically, and trying to remove obstacles 
to the aid and enjoyment that electric 
service can give in the home and on 
the farm which do not conflict with 
the Victory Program. 

Yes—there is a stupendous job ahead, 
and commercial men must show cour- 
age and determination to survive. 


ar Demands 


increased war load will run from 32 to 
35 billion kilowatt hours, or from 16 to 
18 per cent of the 1941 grand total. 
Estimated increased output, of course, 
would be modified downward substan- 
tially by the decline in the volume of 
output for manufacture of products for 
purely civilian uses, which has been em- 
phasized by the government as a certain 
corollary of increased war production. 


Insurance Rates for Perform- 


ance Bonds Are Reduced 


HE EEI Insurance Committee an- 
nounces that the Towner Rating 
Bureau, Inc., which is the organization 
of the insurance companies having juris- 
diction over rates for contract bonds and 
similar instruments, has reduced the 
rates for performance bonds required to 
be given by public utilities in connection 
with contracts for supplying gas or elec- 
tric lighting to cities or municipalities. 
The old rate was $2.50 per $1,000 of 
the annual contract price with a mini- 
mum annual premium of $5.00. The 
new rate is $2.00 per $1,000 of the an- 
nual contract price with a minimum 
annual premium of $5.00. This change 
in rate was effective Dec. 12, 1941, on 
performance bonds covering new con- 


tracts. On current bonds the reduction 
becomes effective on the anniversary 
dates. 
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War-time Problems to Dominate 


E. E.I. Engineering Committee Winter Meetings 


AR-TIME measures and problems 
will dominate papers and round- 
table discussions at the Winter Meetings 
of the Engineering Committees of the 
Institute to be held during the month of 
February. The Electrical Equipment 
Committee will hold its meeting at Pitts- 
burgh on February 2 and 3; the Trans- 
mission and Distribution Committee at 
Cincinnati on February 9 and 10; the 
Prime Movers Committee at Baltimore, 
also on the ninth and tenth, and the Ac- 
cident Prevention Committee at Pitts- 
burgh, February 23 and 24. 


Accident Prevention Committee 
Problems connected with the protec- 
tion of property and personnel will be 
the main consideration of the Accident 
Prevention Committee. The attention 
of the Committee will be directed to 
the avoidance of accidents during black- 
outs of steam and electric stations, as 
well as on the street and highway. It is 
expected also that considerable time of 
the meeting will be devoted to the sub- 
ject of gas and incendiary fire defense. 
Another subject of timely interest to 
men concerned with safety in the utility 
industry is the situation with respect to 
rubber protective equipment and other 
safety material and equipment. Several 


manufacturers will provide information 
and give their view with regard to this 
matter so that utility men may be pre- 
pared for any necessary adjustments in 
operating procedure which may have to 
be made, in view of threatened short- 
ages. 

Reports of sponsors of various com- 
mittees will be received and time will 
be arranged on the program for a Round 
Table discussion. These discussions will 
be of particular value at this meeting be- 
cause of the many new ideas and meth- 
ods that have been developed in the vari- 
ous companies since our country’s entry 
into war. 

Representatives of member companies 
of the Institute are invited to attend. 


Electrical Equipment Committee 


A session sponsored by the Operating 
and Maintenance Division will be de- 
voted to “Self-Help” salvaging of scrap 
material, reclamation and rehabilitation 
of equipment, and to war-time operating 
and maintenance problems, including 
guarding of plants and sabotage protec- 
tion. Data covering the affect of war 
on substation design, will be presented 
at one session sponsored by the Apparatus 
and Design 


Division. Apparatus 


troubles, oil fires, oil circuit breakers and 
annual bushing report will be other sub- 
jects at this session. Generator and in- 
sulation testing, station design, unusual 
sources of power and circuit breakers 
and switchboards provide the main sub- 
jects for another session of this division. 

The defense load, system capacity re- 
serves, and a report on the operation of 
the Southeastern power pool will be the 
principal topics at the System Engineer- 
ing Division Session. 

At the concluding session a paper on 
Matching Load and System Capacity 
will be followed by Progress Reports of 
the Utilization Division and the Meters 
and Services Division. 


Transmission and Distribution 
Committee 


All sessions of the Transmission and 
Distribution Committee will be devoted 
to operations under war conditions. The 
first session will have war-time design 
and operation of underground systems as 
its general subject. Other sessions will 
cover: Conservation of Man Power; 
Power Company Problems During 
Blackouts ; Changes in Design to Utilize 
Substitute Materials; Reclamation and 
Salvaging. 


Tentative Programs—Subyect to Slight Revisions 


ACCIDENT PREVENTION COMMITTEE 


GeorcGE S. DIEHL, Chairman 


William Penn Hotel, Pittsburgh, Penna., February 23 and 24, 1942 


FEB. 23—9:00 A.M. 


Accident Statistics 
Changes in Basis 


Accident Statistics Report. . 
(Note: 
the A.S.A. code classification. ) 
Avoidance of Accidents During 


Avoidance of Accidents During 





FEB. 23—2:00 P.M. 


Street and Highway Safety with Reference to Blackout 


Transmission Problems.. 


(Note: The latter half of this session will be closed—attendance lim- 
ited to committee members and representatives of power companies. ) 


of Collecting E.E.l. 


Electric 


Steam 


Resuscitation Report 
Low Voltage Hazards Report 


Accident Statistics 
A. B. CAMPBELL 
Sari E. H. Kren 


Members are requested to bring their questions concerning f : é J 
Rubber Protective Equipment Situation 


FEB. 23—8:00 P.M. 

Be Mouth «oss ieee nas ....W. R. Situ 
: EP rclent es C. B. BouLet 

FEB. 24—9:00 A.M. 

T. R. CLAFFY 


Station Blackout Procurement and Care of Linemen’s Equipment, Belts, Tools, etc. 
D. C. STEWART R. M. Gopwin 
Station Blackout Safety Equipment Outlook as Affected by Defense. .J. T. RYAn, Jr. 
F. H. Davies 
FEB. 24—2:00 P.M. 
Gas and Incendiary Bombs.... W. P. Yant 


H. F. Wess An 
H. O. SPRINKLE 


Educational 





Program for 


“They're Dropping Incendiaries.” 
ated Factory Mutuals. 


‘Industrial “Fire Protection 
J. A. McGuckin 
A Film Produced by the Associ- 
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ELECTRICAL EQUIPMENT COMMITTEE 


R. W. WILBRAHAM, Chairman 
Hotel William Penn, Pittsburgh, Penna., February 2 and 3, 1942 


FEB. 2—9:30 A.M. 


(Attendance limited to members and guests sponsored by members 
or the chairman) 
Operating and Maintenance Division 
H. S. Fitcu, Chairman 


eee ee ..H. S, Fitcu 
Useful Salvaging of Scrap Materials......... G. SUTHERLAND 
Reclamation and Rehabilitation of Equipment .S. M. DEAN 
Mutual “Self Help” Schedule 5 ic Rena CASRN coe _ S. Fic 


Operating and Maintenance Problems. E. S. Fitz and C. T. HuGHes 





FEB. 2—1:30 P.M. 
(Attendance limited to members and guests sponsored by members 
or the chairman) 
Apparatus and Design Division 
B. VAN Ness, Jr., Chairman 


Apparatus Troubles ............ si G ....F. S. Brown 
Informal Round Table Discussion 
On Fires ss... 5:5. 2: . R. N. Conwe ti 


a. Presentation of Annual Report 
b. Discussion. 





Joint Committee on Oil Circuit Breakers R. T. Henry 
Annual Bushing Report............ : saviaane ee es, ey 
Station and Substation Design... ........ weer ee 
Effect of War on Substation Design. ...... ....A. V. DEBEEcH 
Revision of Rotating Machinery Standard ASA C-50..H. E. KENT 
System Engineering Division 
H. A. Dryar, Presiding 

Operation of Southeastern Pool... ..... .2....C, W. Mayort 
Carrying the Defense Load.............. veces We PHILERD 
Review of Progress Report on Generating System Capacity Re- 

0 a Peres Rete sie Rae H. A. Dryar 


System Capacity Definitions STANLEY STOKES 


FEB. 3—9:30 A.M. 
OPEN SESSION 


Apparatus and Design Division 


B. Van Ness, Jr., Chairman 
Generator Insulation and Testing.............. .H. J. Kuums 
Report of Insulation Tests at Philadelphia...... ..B. R. NEVINS 
Station and Substation Design.............. H. B. Woop 


A Preliminary View of the Electrical Features of South- 

Wate SIQNGD <<... 505%0. Sa Soke aeaed B. SHEW 
b. Unusual Sources of Power 

Wind Driven Generator........... .H. E. DEARDORFF 

Power from Testing Gasoline on Diesel Engines. .S. M. Dean 

Solar Motors .s0s. elke M. Conevnts. 

Generator Driven by Process RE EL oe E. S. Fitz 

Circuit Breakers and Switchboards. ee E. B. SHEW 

a. Special Code Requirements—Air Circuit Breakers and Air 

Supply Systems. 

An Unusual Air Supply System for Air Circuit Breakers. 





FEB. 3—2:00 P.M. 
OPEN SESSION 
System Engineering Division 
H. A. Dryar, Presiding 
Matching the Load and the System Capacity W. J. LyMAn 
Utilization Division 


J. H. Foote, Chairman 


Report on Progress............. .J. H. Foote 
Meters and Services Division 
A. E. Sitver, Chairman 
Progress Report of the Meters and Services Committee 
F. E. Davis 


TRANSMISSION AND DISTRIBUTION COMMITTEE 


E. V. SayLes, Chairman 
Cleveland Hotel, Cleveland, Ohio, February 9 and 10, 1942 


(Attendance limited to members, representatives of power 
companies and invited guests) 
FEB. 9—9:30 A.M. 
T. G. Hieronymous, Presiding 
Announcements 
Wartime Design and Operation of Underground Systems 
Increased Cable Ratings for War Industry Loads 
E. W. O&STERREICH 
AEIC Simplified Practice Schedule—Specifications for Impregnated 
Paper Insulated, Lead Covered Cable .....-G. B. McCase 
The Air-Cooled Transformer... . -....++W. W. SATTERLEE 
Better Lightning Protection of Cable Terminals....M. W. GHEN 
General Discussions of Underground Systems. 





FEB. 9—12:00 
A. B. CAMPBELL, Presiding 
Wartime Conservation of Man Power 
Man Power Must Be Conserved.. ..C. B. Bou et 





Feb. 9—2:00 P.M. 
G. H. Fiepier, Presiding 
Power Company Problems During Blackouts 


Blackout Lighting ...... .Dr. S. G. Hippen 

Technical Problems in C onnection qwith Blackouts. .O. K. Cornet 

Prepared discussions relative to practices now being used or 
considered. 


FEB. 9—8:00 P.M. 


Blackout Lighting Demonstration at Nela Park 


Feb. 10—9:30 A.M. 
F. E. SANForD, Presiding 
Changes in Design to Utilize Substitute Materials 


The Use of Substitute Materials in Transmission Line Design 

H. J. HENDERSON 

Modern Designs for Wood Substations............ Ben H. HuGHEs 

Some Examples of Modern Wood Substations..........H. N. Fox 

The Preservative Treatment of Wood with Pentachlorophenol 

Date CHAPMAN 

Savings in Steel Effected by Direct Pole Mounting of Trans- 
formers, and 

Second Report of Joint EEI-NEMA Committee on Standards for 

Distribution Transformers..A. E. Sitver and H. M. JALoNack 


FEB. 10—2:00 P.M. 
W. F. Nimmo, Presiding 
Used Materials—Their Importance and Methods of Reclaiming 
GEORGE SUTHERLAND 


The Useful Salvaging of Scrap Materials.. 





Stren 
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Why Good Lighting Will Help Win the War 


By H. Freeman Barnes 


Member, Executive Committee, Better Light-Better Sight Bureau 


E ARE rich in natural re- 
sources. We have in our own 
country most of the vital 

metals and materials which are needed. 
But beyond these vital, earthy things is 
one other important element which goes 
into the making of machines. 

That other element is . . . TIME. 

Machines are made of metals, chemi- 
cals ...and time. The nations which 
make the most efficient use of time are 
the nations which may well win this war. 

Conservation of materials is in every- 
body’s mind. ‘‘Waste not,” is a term 
which all of us understand and are con- 
scientiously attempting to apply. In 
thinking of the importance of conserva- 
tion, I asked one of our famous scientists 
not long ago what he thought were the 
two most important things to conserve. 
Naturally, I expected him to talk in 
terms of metals or chemicals, and there- 


fore was quite surprised when he said, - 


The two most im- 


We know that light—good light—lots 
of light—increases production. There- 
fore, it saves time. 

We know that light—good light— 
lots of light—saves energy. 

And we know that light—good light 
—lots of light—decreases eyestrain, and 
helps save energy, helps save time, adds 
to cheerfulness and morale. 

Any product or service which has a 
direct major and immediate effect on sav- 
ing man hours—or making man hours 
more productive—is something that 
should be put into effect at once. Stop 
and think—what other such time or en- 
ergy saving devices do you know about in 
addition to LIGHT? 

The continued good health of every 
worker in industry is vital. The worker 
who is sick, or only half sick, is wasting 
precious man hours. To keep this worker 
healthy we have the problem of diet, rest 
and exercise—as well as freedom from 


duction would mean 300,000,000* man 
hours more per year. That many man 
hours, if applied to ships, planes and 
tanks, would mean: 


43,000 Light Tanks, 
or 12,000 Training Planes 
or 2,400 Big Bombers 
or 100 Destroyers 
or 11 Battleships 


Here are some recent examples of re- 
ports from manufacturers: 


1. A manufacturer of wood working 
machinery reports that under new lighting, 
micrometers are easily read and it takes 
15% less time to make settings and adjust- 
ments on machinery. 

2. A machine tool manufacturer says that 
inspectors on the night shift are enabled to 
turn out as much work as men on the day 
shift. No lost time now as a result of men 
walking away from machines every hour 
or so to relax. 

3. Another machine shop reports 25% re- 
duction in spoilage; 5% increase in produc- 
tion per man hour and 50% reduction in 
accidents due to poor seeing. 

4. A hosiery manufacturing company finds 

; that machine repair 
time has been cut 





portant things for 
America to conserve 
are Time and Ener- 
gv. Important be- 
cause they are the eRe: 
most difficult to con- % 
serve. By regulation 
and allocation we 











TIME SAVED BY GOOD LIGHTING WOULD MEAN... 











down 20%. 

5. A paper board 
manufacturing com - 
pany reports that there 
is a definite loss of 
time due to headaches, 
etc. A check-up at the 
) store room dispensary 
has shown a decrease 
of approximately 30% 











can conserve mate- a = ue Rae aod Re ae alias eciic' 
rial things. But time 43,000 12,000 2,400 100 11 6. In ngnPgm ei a 
i ini H H chemical manufac- 
and energy ar e ’ ° . : 
d energy are even Light Tanks or Training Planes o- Big Bombers o- Destroyers o- Battleships napa ages ot 
more import — . 
p _ The time saved by good lighting—on the conservative basis of a 3 percent in- printed forms has oy 
and are hard to con- crease in production by $000,000 people in defense industry in one year — speeded up 12%; bill- 
would produce; 43,000 light tanks, or 12,000 training planes, or 2,400 big ing machine produc- 
Serve because by and bombers or 100 destroyers, or 11 battleships. tion bettered by seven 
large their use is per cent; and short- 
entirely up to the in- Courtesy, Lighting and Lamps hand transcription by 
te 20%. 
dividual. 7. A textile manu- 
To these two important factors—time personal worries. But there’s no way of facturer showed an increase in weaving 


and energy—I have added a third, eye- 
sight. LIGHT plays a major role in 
saving time, saving energy, and reducing 
eyestrain. Remembering that every nation 
has twenty-four hours in each day, if we 
can be clever enough to produce more in 
each twenty-four hours than our adver- 
saries, we increase our chances of win- 
ning the war. 





*It is estimated that 1,000,000 out of the 6,000,- 
000 workers in vital industries already have mod- 
ern lighting. If better light increased the produc- 
tion of the remaining 5,000,000 workers by 3%, it 
would be the equivalent of adding 150,000 men 
Assuming 2,000 hours per year, this equals 300,- 
000,000 man-hours annually. 


automatically regulating diet or rest or 
exercise. It has to be left up to the indi- 
vidual. 

Lighting, on the other hand, is some- 
thing that once a management decision 
is made, can be ordered today and, in 
effect, put in tomorrow. Its effect on 
the increased production of all workers 
is immediate. 

If you would grant that LIGHT 
could increase production only 3%—and 
estimating that some time this year there 
will be six million people employed in 
defense industries, that increase in pro- 


efficiency from 80% to 84%. 

8. In the finishing department of a manu- 
facturer of metal parts, there was a 4% 
reduction in spoilage and an increased out- 
put of 8%. 

9. A shipbuilding company tells us that 
men are now able to work just as well at 
night as during the day—with no rejects 
in welding operation of night crews. 

10. A machine tool manufacturer, after 
re-lighting, says that now tools and ma- 
chinery can be used anywhere in the shop, 
with no time lost going to the window for 
good light to read micrometers. 


We can multiply these instances time 
The pity of it is that, 
whole production system 


and time again. 
with our 
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pointed toward maximum output—at 
whatever cost—every plant is not already 
using modern lighting to add that addi- 
tional three, five, or even fifteen per cent 
increase in production. 

While the study of the effects of light- 
ing on the seeing system is most intricate 
and complicated, the principles involved 
are very simple indeed. Perhaps we can 
express them this way: 

a. When we increase the amount of light 
upon an object, we, in effect, do two things: 

(1) We magnify that object. 

(2) We improve the contrast between the 
object and its background. 

b. As a result of doing these two things, 
we: 

(1) See the object more quickly 

(2) See it with more certainty 

c. Because we see faster, and see more 
accurately, we therefore: 

(1) Save time 

(2) Save energy 

(3) Save eyestrain 

That isn’t very complicated or hard to 
understand, is it? And yet, thousands of 
businesses, turning out not only war ma- 
terials but other essentials such as cloth- 
ing and supplies for the armed forces, do 
not have the type of modern lighting they 
need—and we need 
are to crowd the greatest possible pro- 
duction into every hour of the day. 

If we are to have an army of even 
three million men—with fourteen per- 
sons backing up every soldier—that 
means some forty million pecple taking 





as a nation—if we 








**Based on reliable figures that it takes 125,000 
man-hours to build a four-engine bomber, 
25.000 man-hours for a fighter plane 
15,000 man-hours for a big tank 
10,000 man-hours for a medium tank 
7,000 man-hours for a light tank 
27,000,000 man-hours for a battleship 
3,000,000 man-hours for a destrover 
Approximately one-half of the 300,000,000 man 
hours (See footnote No. 1 above) would build the 
Light Brigade above, leaving the other half to pro 
duce food, ammunition and supplies. 
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part in a vast production and transporta- 
tion program. While real modern light- 
ing won't affect the efficiency of all of 
these millions, it should average at least 
1%. And that’s the equivalent of 
400,000 more persons at work. That’s 
how important lighting is—we don’t 
dare underestimate it. 

Let’s take that conservative figure of 
3% increased production—and imagine 
that these additional man hours could be 
immediately translated into the sinews 
of war. We'd have a Light Brigade** 
consisting of: 

2 Battleships 
10 Destroyers 
250 Big Bombers 
500 Fighter Planes 
500 Big Tanks 
1,000 Medium Tanks 
1,500 Light Tanks 
Plus—Food, Ammunition, Supplies 

That’s how important light is to this 
country of yours and mine. That’s how 
important are the things we have to sell. 
We aren't selling just fixtures and tubes 
and wire and switches; we aren’t really 
just selling higher intensities of light; 
we're selling a major production tool that 
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Left—Full speed ahead in a big aircraft 
factory in California, with high intensity 
fluorescent lighting for the workers. 


Below—Making shells in a Pennsylvania 
steel and iron plant is a close seeing task 
requiring good 


illumination with no 
shadows—no glare. 


is automatic in its effect on production. 
It’s a tool every business man can order 
today and, in effect, put in tomorrow. 
Light increases production—and de- 
creases errors—without adding to floor 
spare, without hiring new men, without 


installing new machines. More space, 
more trained men, more machines are 
desperately needed but, today, tonight, 


or tomorrow, we can step up present pro-. 


duction with light—real light, lots of 
light. 

You and I want to do anything and 
everything we can to help in this all-out 
emergency. We'll do our job as mem- 
bers of civilian defense—and do it will- 
ingly and enthusiastically. But we can 
do another important job in our business 
hours .. . that of educating and telling 
selling . . . the tool of 
production that we know most about. 
Thousands of businesses don’t have man- 
They don’t know 
about it—they may not agree that more 
light is needed. They may be difficult 
to convince. They may look on light as 
just another expense—but our job is to 


< and’ ¥es..° 3. 


hour saving light. 
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bring the facts to them—keep after them 
without ever giving up—convince them 
of the importance of this modern produc- 
tion tool—and feel proud of the part we 
are playing in making this “Light 
Brigade” a reality. 

That battleship, or destroyer, or tank 
or bomber which we don’t have—at a 
critical moment, because we didn’t pro- 
duce it when we had the opportunity, 
may be the difference between victory 
and defeat, in some important egnage- 
ment. 

And it isn’t only the factories that 
need time and energy saving light. 
Wherever we can save man hours with 
Light, we should not neglect telling the 
story of what light can do—whether it 
be in the office, the store, the service shop, 
or the home. Particularly is good light 
needed in the home. We are not con- 
sistent if we try to save energy and re- 
duce eyestrain in the factory or in the 
office, and then let that same important 
producer go home at night and continue 
to use his eyes, under seeing conditions 
which do not send him back to work in 
the morning at top efficiency. 

While our bodies and minds may be 
relaxed at home in the evening—reading, 
studying, sewing, playing games, etc.— 
there’s no let up in the work that eyes 
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In drafting rooms and busy offices begins the first steps in “all out” war pro- 
duction materials requiring the best lighting for efficient “seeing.” 


may be called upon to do. Wherever 
eyes are put to work—and even the 
simple process of reading is work for the 
eyes—Americans can and should—and 
must—provide lighting that produces the 
minimum of eyestrain and uses up the 
smallest amount of energy. 

This year, in the homes of defense 


40) footcandles of 
glare free gener- 
al illumination in 
this bomb produc- 
ing plant main- 
tains the same pro- 
duction schedule 
as under daylight 
conditions. 


workers alone, if we do nothing about it, 
there will be four billion*** man-hours 
of eyestrain lighting. 

Add that to the ten billiont man-hours 
of production-losing lighting in offices 
and factories, and perhaps you'll agree 
with me that the lighting industry has its 


job cut out for it in helping Win the 
War. 


With all the lighting progress that 
we have made during the past few years, 
there still remains a greater percentage 
of our factories, offices, streets and homes 
that are woefully lighted. 

Poor lighting is a peace-time luxury. 

We could afford until now to waste 
time and energy in our work or to in- 
dulge in night accidents on our streets— 
but not today! ‘Today, we must take 
advantage of everything we know—to 
produce fast—faster—faster—by saving 
valuable man hours. If we could improve 
our present street and highway lighting, 
for example, we would save an estimated 
200,000,000 man hours in one year— 
man hours which will otherwise certain- 





ly be lost, due to preventable accidents or 
deaths in night-time driving. 

We can’t waste time today. We must 
have daylight indoors, twenty-four hours 
a day and seven days a week. 


***Based on an estimate of 2% hours per night 
in the homes of 5,000,000 defense workers (See 
foot-note on page 13.) who need better light. This 
is 11,250,000 man-hours per night or over four 
billion annually. 


+Based on 2,000 hours per year for each of the 
5,000,000 defense workers who need better light at 
their work. 
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Domestic Electric Appliances in 1941 



































































































































LL records were broken in the —26 
sales of domestic electric cur- 
. : % L 
rent-using appliances in 1941. DOMESTIC ELECTRIC APPLIANCES Y 24 
Total retail sales approximated $1,625,- Kilowatthours Used by Various Appliances in WY; 
000,000, as compared with $1,305,000,- Domestic Electric Service Since 1920 Ui) 22 
000 the year before and the previous This chart shows the cumulative effect of the LL 20 
high record of $1,360,000,000 in 1929, increase in the number of consumers as well as the WZ iy 
and the low record of $470,000,000 on increase in the number of appliances per customer. 1G, la 18 
1932. Largest individual item was Y K 
3,575,000 refrigerators at $554,000,000. Vf 7 \~'6 
Next in dollar volume were sales of VY, N “ 
1,900,000 washing machines at $150,- WY) < 
000,000 and 728,000 electric ranges at ~~» AEBG os 
$103,000,000. Of the total sales of FEE EFRIGERATORS Pa 
a 
$1,625,000,000 about $65,000,000, or <A, 10 
40 per cent, were for replacements. RANGES NN KSA = 
The small table below shows the ap- Sees -8 = 
proximate total dollar volume of sales ss 
3 
\ 4 > 
' T t = oy 
Sunk tonne oF ALL OTHER USES OF DOMESTIC ELECTRICITY 3 
Approx. Kwhr in Kwhr, | ay = 
Appliance Domestic per $1 - 
Sales Service Appliance EDISON ELECTRIC INSTITUTE 
Year (million$) (million) Sales 1920 "22 "24 "26 "28 "30 "32 "34 36 "38 °39:«40 
1933 535 11,875 na 
1934 645 12,800 1.43 
a a pepe ~~ of electric current-using appliances and ance sales produces every year a smaller 
1937 1315 18,050 1.66 the total kilowatthours used for domes- increase in the amount of electricity used. 
1938 800 19,750 2.13 tic service during recent years. The last The large table gives a preliminary 
ro cane onion “ column is interesting because it suggests estimate of the amount of electricity 
1941 1.625 25,750 117 that, since 1938, each dollar of appli- (Continued on page 36) 
Enercy Usep sy Domestic ELectric APPLIANCES—AN ESTIMATE FOR THE YEAR 1941 
Kwhr per Effective 
Average Year per PerCent Kwhr 
Number in Homes Number Appliance, in per Year 
On Dec. 31, On Dec. 31, Satura- in Homes in Normal per Total Kwhr 
1940 1941 tion 1941 Normal Use Use Appliance Used in 1941 
Appliance (1) (2) (3) (4) (5) (6) (7) (8) 
Lighting & miscellaneous uses ......... sea veee ad (Per customer 328 kwhr) 8,582,000,000* 
MOIMIMCTMOES 2... 0006... 16,235,000 19,250,000 72% 17,750,000 354 90 318 5,645,000,000 
MN ech ela a 6 aisle ai 2) 5-<8 10:8 2,556,000 3,184,000 12% 2,875,000 1,200 85 1,020 2,932,000,000 
Water Heaters (all types) .. 800,000 980,000 4% 890,000 3,500 75 2,625 2,336,000,000 
Radios and a - . 25,500,000 26,750,000 100% 26,125,000 100 80 80 2,090,000,000 
Flatirons** .... ... 25,500,000 26,750,000 100% 26,125,000 80 80 64 1,672,000,000 
Oil Burters .......... 2,000,000 2,250,000 814% 2,125,000 250 95 237% 505,000,000 
Washing Machines een 12,350,000 13,350,000 50% 12,850,000 30 80 24 308,000,000 
Vacuum Cleaners ...... 15,000,000 16,150,000 60% 15,575,000 24 85 20 312,000,000 
Roasters ...... ertt 1,230,000 1,470,000 514% 1,350,000 300 75 225 304,000,000 
Percolators, glass Weiss 3,750,000 4,475,000 17% 4,112,500 80 75 60 247,000,000 
eester .... 2.5. 13,050,000 13,950,000 §2% 13,500,000 30 50 15 203,000,000 
Electric Clocks ......... 12,300,000 14,700,000 35% 13,750,000 15 95 14 193,000,000 
Ironing Machines . 1,575,000 1,775,000 64% 1,675,000 125 80 100 167,500,000 
Space Heaters ............. 5,400,000 5,700,000 21% 5,550,000 50 50 25 138,500,000 
Percolators, metal ...... 4,625,000 4,600,000 17% 4,612,500 50 50 25 115,000,000 
Co ee eer oe 17,168,000,000 
eee Weemestic Gervites... ...c.cec cc - lt ewes (Per customer 986 kwhrs) 25,750,000,000* 
Number of Customers ...... 25,500,000 26,750, 000 26,125,000 





Notes: 


Columns (1) and (2): 


be Preliminary figures. 


** Many homes have duplicate sets of radios and flatirons, 
that these duplicate sets do not greatly change the total amount of electricity used. 


Estimates largely from ratios shown in 
of annual sales of appliances less an estimated replacement demand. 
estimate allowing for duplicate and unused appliances, 
and (6), representing the actual kwhr per year per average appliance in the home. 


“Electrical Merchandising” 
Column (4): 
houses unoccupied ; 


Column (8): 


In this table, 


these appliances is complete and the energy use is calculated upon the total number of homes 


The arithmetical average of columns (1) 
summer cottages, vacation periods, etc. 
The product of Column (4) and Column (7). 


whose grand total is not possible of determination. 
therefore, the assumption is made that the saturation of 


and other trade papers; being based upon the summation 
An 


and (2). Column (6): 


Column (7): The product of Columns (5) 


From general indications, however, it appears 
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Industrial Safety and the War Effort 


N his proclamation of August 18, 
1941, the president of the United 
States said: 


“I, Franklin D. Roosevelt, President of the 
United States of America, do hereby call 
upon the officers and directors of the Na- 
tional Safety Council to mobilize its nation- 
wide resources in leading a concerted and 
intensified campaign against accidents, and 
do call upon every citizen, in public or pri- 
vate capacity, to enlist in this campaign and 
do his part in preventing wastage of human 
and material resources of the Nation through 
accidents.” 


On September 9, 1941, some 130 na- 
tional organizations met in New York 
City at the suggestion of the National 
Safety Council, to consider ways and 
means of carrying out the President’s 
proclamation. An Emergency Safety 
Campaign was launched, and these co- 
operating organizations pledged their 
every assistance in a drive to eliminate 
accidents as a part of the national de- 
fense effort. 

Events since December 7, 1941, have 
made this pledge even more important. 
The Nation is now at war. Our efforts 
must be not only for defense, but toward 
the complete destruction of the forces 
that threaten us. To secure this objec- 
tive, any factor tending to hinder the 


production of materials vitally needed © 


must be eliminated. 

Accidents do hinder production! Total 
calculable accident costs in 1940 totaled 
around $3,500,000,000. The cost. to 
industry was approximately $700,000,- 
000, representing 17,000 deaths and 
1,400,000 .injuries. Had we diverted 
into productivity the billion and one- 
half man-hours lost in 1940 through 
work accidents, these hours would have 
been sufficient to construct 27 battleships, 
200 destroyers, or 75;000 fighter planes. 

War facilities will now be required 
in ever-increasing quantities, and acci- 
dents must not stop their production. In- 
juries destroy time and morale as well 
as iricreasing costs. These factors con- 
tribute to reduced production. It is from 
these standpoints we must consider ex- 
isting. safety programs. 

In doing so we must first analyze past 
accidents. Were they due to speed-up, 
inadequate training, or violation of safe- 
ty rules? Did they result from improper 
guarding of- machinery, lack of suitable 


By John Stilwell 


President, National Safety Council 


protective equipment, or just a plain lack 
of knowledge? These questions are im- 
portant. More important, however—Is 
our safety program in tune with the 
times? Or are we operating a 1942 plant 
with a 1935 safety program? 

The time has come to consider this 
point. The primary job is to put the 
safety program on the table, weigh and 
test it. Has it produced results? What 
can be done to make it more efficient? 
These questions can best be answered by 
the individual company; some operate 
excellent programs, other do not. 


One question is highly important. Are 
the executives of industry really in earn- 
est when they talk of accident preven- 
tion work? 

In plants where consistent reductions 
in accidents have been made, interest and 
responsibility of management in safety 
has been fundamental. Closely allied to 
this have been the efforts of safety men 
in these organizations to do all they 
knew should or could be done to pre- 
vent accidents. 

These plants have put into practice 
the principle that those who are respon- 
sible for operating the plants and who 
have authority to remedy conditions must 
also have a sympathetic attitude toward 
safety, and recognize it as a management 
problem—a management responsibility. 

The plant manager must convince his 
men, by visible signs such as mechanical 
safeguards, good maintenance, and ade- 
quate protective equipment, that he is 
behind the program. It is highly impor- 
tant that superintendents and foremen 
follow through and give the program in- 
telligent cooperation. This can _ be 
brought about by convincing the whole 
organization that safety and efficiency 
go hand in hand. 

In every industrial organization there 
should be some one appointed to head up 
the safety program. If the plant is too 
small to support a full-time safety direc- 
tor, then a responsible individual in the 
organization should be assigned to the 
work. In some smaller organizations, 
the manager himself takes charge. In 
any event, it is highly important that 
someone assume this responsibility. 

The initial job of the man in charge 


of safety is to conduct an analysis of past 
plant accident reports and records. These 
should bring to light certain salient facts. 
First of all, departments should be rated 
according to their accident experience, 
thus giving a clue to where intensive cor- 
rective efforts should begin. 

Second ; conditions, agencies, and prac- 
tices causing accidents are found, and 
here, also, immediate steps for improve- 
ment may be taken. 

Third; the weak and strong points of 
certain foremen and supervisors, as they 
relate to accident prevention, are found. 
When additional education in safety is 
indicated, the safety director knows 
where to direct his earliest efforts. 

Fourth; individual workers suffering 
repeated injuries are discovered. With 
this information available, the safety 
engineer may determine the causes for 
these accidents; whether due to physical 
handicaps, wrong mental attitudes, or 
lack of training or skill. 


Too much emphasis cannot be placed 
upon organizing and maintaining a com- 
plete injury reporting system. To the 


_Safety man, the use of plant accident 


statistics can be as valuable as the cost 
sheet is to the production manager. 

Extensive plant inspections should be 
made, to include machines, tools, fire 
hazards, fire protective facilities, elec- 
trical hazards, chemicals, lighting, ven- 
tilation and housekeeping. All material 
handling equipment, tools, ladders, and 
power transmission apparatus should be 
thoroughly checked. The safety man 
should assist in this work but should 
place considerable responsibility on’ fore- 
men, supervisors, and employees. 

Inspection supplements accident record 
analysis in locating unsafe conditions 
and accident causes. Many of these con- 
ditions can be eliminated at the source by 
careful examination of plans and speci- 
fications for all new equipment and 
processes. It is important that guards 
be included in the design of machines; 
state safety laws complied with; and 
design in conformity to accepted safe 
practices. 

Similarly, purchase orders for equip- 
ment ‘and materials should be checked. 
Specifications should cover approved 
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safety devices and guards, and only those 
machines fully protected or equipped 
with necessary safety devices should be 
purchased. 

Certain materials purchased for use 
in the plant may present serious hazards 
of flammability or toxicity. To mini- 
mize health and injury hazards, provi- 
sion must be made for the safe storing 
and handling of such materials. 

Control through plant layout and de- 
sign can be a most important factor in 
preventing injuries to employees and 
damage to equipment. In a plant where 
pedestrian and truck traffic is heavy, the 
location and size of aisles and the situa- 
tion of machines at work areas are often 
determining factors in the accident ex- 
perience. When new buildings are 
erected, these factors can easily be pro- 
vided for, but in existing plants the 
problem may be more difficult. 


One of the most important activities 
of management in the control of acci- 
dents is the elimination of mechanical 
hazards. Many serious injuries are due 
directly to lack of mechanical safeguards. 
If the frequency and severity of accidents 
are to be reduced, guards and safety 
devices on mechanical power transmis- 
sion equipment, on moving parts of ma- 
chinery, at points of operation, on open- 
sided floors and working platforms, and 
the like, are essential. 

In the course of normal plant opera- 
tions, many workers are subject to seri- 
ous hazards that cannot be fully elim- 
inated by mechanical guards. Workers 
engaged in handling materials, electri- 
cians, welders, polishers, and grinders, 
mechanics, furnace men, and many others 
need such additional protection as is 
provided by personal protective equip- 
ment. 

In handling certain types of material, 
employees can be protected by wearing 
goggles, safety shoes, shin guards, pro- 
tective hats, and gloves. Electricians 
need rubber gloves, rubber blankets, line 
hose, and similar equipment. Welders 
need face masks, aprons, and gloves; 
grinders and chippers and many other 
employees need goggles. 

Intensive efforts should be made to 
secure the wholehearted cooperation of 
workers in the safety program. An ap- 
peal for this cooperation may be com- 
municated by personal letters from 
management; through bulletin board an- 
nouncements ; departmental meetings; or 
at meetings of employees. Wide pub- 
licity should be given the effort, and 
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every means at the disposal of manage- 
ment used to arouse interest and a de- 
sire for cooperation. 

The safety education program should 
aim at the elimination of both work ac- 
cidents and off-the-job accidents. Off- 
the-job accidents mean lost time, lower 
production, less efficiency in operation, 
in equal degree to plant accidents. 

Many accidents have occurred because 
workers have been placed on jobs for 
which they were physically and mental- 
ly unqualified. In certain occupations, 
workers are especially liable to injury 
if they have physical defects, such as 
defective vision and hearing, or are “be- 
low par” in some other way. Workers 
are often unaware of any physical defects 
previous to physical examinations. Fol- 
lowing examination, conditions may be 
corrected by proper placement, and ad- 
justments made to new occupations, re- 
ducing the possibility of injuries. 

Consequently, the selection and place- 
ment of workers is an important factor 
in controlling accidents. If a worker is 
selected on the basis of a thorough phys- 
ical examination, in addition to other 
requirements, accidents resulting from 
physical deficiencies will be reduced to 
a minimum or entirely eliminated. 

The proper placement of workers, 
however, does not end the job. Logically, 
the next train the worker 
properly for the particular job he is to 
fill. It is important that he be made 
familiar with all the operations he is to 
perform, and particularly the hazards 
involved. Such a program is called 
‘Job training,” means simply 
training the worker to do the job the 


step is to 


which 
one best way, which is the safe way. 


In most concerns, job training is pri- 
marily the function of the foreman or 
supervisor, who should determine that 
each employee in his department thor- 
oughly understands how to work safely. 
that the proper mechanical guards are in 
place, and that the necessary personal 
protective equipment is provided. 

A further aid can be obtained by means 
of efficient, thoughtful supervision. 
Workers under lax supervision are apt 
to take chances, to use short cuts, and 
to remove guards, all of which lead to 
many of the so-called ‘unforeseen acci- 
It is frequently the simplest and 
smallest operations that are overlooked 
by the supervisor which result in injuries. 
Attention to such minor details, proper 
instruction and training, followed by 
close, personal supervision, will go far 
in controlling injuries. 


dents.”’ 
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The safety program can also be ad- 
vanced through the use of posters and 
bulletin boards, distribution of safety 
literature, promotion of inter-departmen- 
tal and inter-plant contests, and numer- 
ous other means. 

It is extremely important that man- 
agement be kept informed on progress 
made. Furthermore, it is advisable that 
the plant manager attend safety meet- 
ings from time to time, not only to en- 
courage others by his presence, but also 
to keep in touch with the work. 

Highly important is the organization 
of plant safety committees. These gen- 
erally consist of a general safety com- 
mittee, a foremen’s safety committee, and 
an inspection committee. 


The general safety committee should 
be the policy-forming group in matters 
affecting plant safety. Its membership 
may vary from four to any greater num- 
ber, but it should always be made up of 
an executive, a foreman, a worker, and 
the man in charge of safety. If more 
than four members are appointed, the 
balance between foremen and workers 
should be maintained. Meetings should 
be held at regular intervals, usually once 
a month, and records should be kept of 
the proceedings. 

The foremen’s safety committee is a 
working committee that applies the gen- 
eral program directly to problems in the 
department. The membership is com- 
posed principally of foremen, but it is 
always desirable to have several work- 
men in the group. Again, the size of 
the committee will vary according to 
conditions, but it is well to have this 
committee as large as possible, since it is 
a valuable means of training both men 
and supervisors. 

The plant inspection committee con- 
sists usually of a foreman and two work- 
men who make weekly or monthly in- 
spections of the plant for the purpose of 
discovering and having corrected unsafe 
conditions and practices. Holes in the 
floor, unguarded machines, unguarded 
construction, openings, poor housekeep- 
ing, defective machines, or, in short, any 
conditions which is likely to cause in- 
jury to men or interrupt production, are 
examples of physical hazards they should 
single out and have corrected. Discov- 
ery of unsafe practices is highly impor- 
tant, too. 

The reports of the inspection commit- 
tee should be reviewed, and the necessary 
action ordered on each recommendation. 

(Continued on page 40) 
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_ British Experience in Overcoming Raid Damage 


to Electricity Supply 


Actual Damage Has Generally Been Purely Superficial 


From the Electric Review (London) of Nov. 7, 1941 


ITHOUT giving away any 

secrets to the enemy we may 

say that it was inevitable that 
of the very large number of bombs 
dropped over Britain during a period of 
over twelve months, some lucky, or 
rather unlucky, ones at least should from 
the very law of averages have come to 
ground on or near power stations. Even 
where this has happened, thanks to the 
design of the modern power station and 
the special precautions taken against 
blast and fire, the actual damage has 
generally been purely superficial. Actu- 
ally, one of our newest generating sta- 
tions which had a direct hit on the 
boiler house roof sustained no harm 
that bricklayers and concreters could not 
put right in a few weeks, the plant itself 
being unscathed. Apart from a few hon- 
orable scars there was no sign of its mal- 
treatment when we visited it a few weeks 
after the incident. 

In some instances damage to power 
stations is looked upon rather more in 
the light of annoyance and a test of en- 
durance than anything else. One under- 
taking has had the turbine house roof 
blown off twice and the chief engineer 
referring to it told us that he would have 
to summon all his sense of humor to see 
the funny side of it if it were blown off 
again. “‘Still,” he said, “the enemy comes 
along and blows the place up and you 
set to work to put it together again. 
When with the praiseworthy help and 
enterprise of the contractors you eventu- 
ally see order arise from chaos, you be- 
gin to wonder what there is to talk 
about. I suppose it resolves itself into a 
trial of who gets tired first.” 

After damage has occurred at a power 
station the restoration of supplies has 
been much simplified both by the ex- 
istence of the grid and by the foresight 
shown in providing a pool of apparatus 
upon which undertakings can call. With 
reference to this, however, the impor- 
tance of each undertaking planning well 
ahead exactly what it will do in the event 
of damage to each particular section of 
its plant is emphasized. If this is done 
even the most serious “mishap” assumes 
a straightforward aspect and a great 


deal of wear and tear on the engineers 
responsible is avoided. ‘To quote one 
actual instance a high explosive bomb 
completely wrecked the switchhouse of 
one generating station. Yet, due to a 
cut and dried scheme of action, supplies 
were restored within the remarkably 
short period of 24 hours, despite a slight 
delay in the delivery of the pool gear— 
a delay which, incidentally, would not be 
likely to recur today, now that the pro- 
cedure for obtaining the apparatus has 
been studied and improved. 

The pool gear installation is, of course, 
only an emergency measure and not in- 
tended for permanent use. Furthermore, 
supplies of this gear are not unlimited 
and it is of importance to get it released 
at the earliest possible moment. In this 
connection a word must be said for the 
excellent work done by manufacturers 
in carrying out the necessary overhaul of 
damaged apparatus in the minimum of 
time. 

Substations, like generating stations, 
stand up to an enormous amount of pun- 
ishment, unless, of course, they receive 





Royal Engineers at work in a large crater in the London area 


direct hits, and seldom sustain worse 
harm than blown-out doors, windows, or 
roof lights; here incidentally the protec- 
tion provided for the apparatus has been 
invaluable as an immediate protection 
against rain. But even if, in the case of 
the less substantially constructed units, 
more serious damage is done to the struc- 
ture, the chances are that the transform- 
ers, switchgear, etc., installed will still 
be serviceable. 

As an example, we were recently 
shown a substation which had until re- 
cently been constructed of breeze-blocks 
in order to harmonize with a housing 
estate. A bomb caused the walls and 
roof to collapse completely over the 
plant, which, however, still continued 
to function. It was, indeed, possible to 
clear away the debris and build a brick- 
work erection around it without dis- 
turbing the apparatus. “The protection 


of transformers, by building round them 
sandbag walls from 2 ft. 3 in. to 3 ft. 
thick or double walls of sheeting filled 
with ash, has been found effective in 
preventing damage due to flying iron 
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roof principals and splinters of all kinds. 

With regard to rotary substations, 
several points again emphasize the im- 
portance of being ready for all emer- 
gencies. The precaution has been adopted 
by some undertakings of building frame- 
works over the machines, covering them 
over with galvanized sheets. This ar- 
rangement has undoubtedly prevented 
severe damage from failing glass and 
burning timber. 


Damage by Mud and Water 

In addition to damage caused by de- 
bris, etc., from blasted buildings or road 
surfaces a considerable danger arises 
from the blasting of mud into the wind- 
ings of the machinery, especially in dry 
weather. The mud also has a tendency 
to pack underneath the brush gear almost 
like granite, and the windings and the 
end-risers become one solid mass. The 
necessary protection is easily afforded by 
means of shields. In cases where roofs 
have been lost by blast, portable canvas 
structures are proving invaluable for en- 
abling the machines to be restored in the 
minimum of time and also for protecting 
them from the weather. 

Naturally, considerable damage has 
been caused to the plant in some in- 
stances by water, but in practically all 
cases it has been found possible to dry 
out without permanent injury. A further 
complication is provided in certain 
coastal areas where salt water is em- 
ployed for fire fighting. Some engineers 
have even contemplated washing the 
plant down with fresh water, but we 
have not yet heard of such drastic 
treatment being actually applied. 

The modern brick-built substation 
seems to withstand fire equally well as 
blast and we recently saw one standing 
intact, the sole remaining building in the 
center of a wide expanse of burnt-out 
premises. In the old types of building 
damage appears to be limited to the de- 
struction of the wooden under-sheeting 
and principals of slated roofs caused by 
sparks blown from burning adjacent 
buildings into crevices, notwithstanding 
the efforts of the roof fire-watchers. The 
great thing is to prevent the incendiaries 
from lodging in the roof or in the gear, 
and it is recommended therefore that, 
besides enclosing the equipment wherever 
practicable the roofing should be as thin 
as possible. The incendiaries will then 
in most cases fall straight through the 
roof, glance off the gear if it is under- 
neath and burn out harmlessly on the 
concrete floor. For the protection of 
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switchboards and other vital apparatus 
and machinery “Durasteel” sheeting has 
fully justified the claims made for it. We 
have seen several instances in which it 
has saved valuable plant beneath and has 
itself sustained no worse damage than 
discoloration. 


Substation Fires 

Though fires in substations caused by 
incendiaries are uncommon, it is a sound 
scheme to have an arrangement with the 
fire service to notify the electricity un- 
dertaking if fires occur affecting any of 
its property, since it is obviously unde- 
sirable and dangerous for the Fire Ser- 
vice, which is in any case not normally 
provided with foam apparatus necessary 
for dealing with burning transformer 
oil, to work among live gear. 

The importance of being in close 
touch not only with the Fire Service, but 
with the other civil defense services and 
public utility undertakings does not need 
emphasizing. From the electricity un- 
dertakings’ point of view it enables its 
repair work to be carried out speedily on 
specific instructions and with the maxi- 
mum cooperation with the water, gas, 
G.P.O. and transport services. On occa- 
sions electricity undertakings’ own pri- 
vate telephone systems serving substa- 
tions, etc., have proved invaluable for 
keeping communications open when the 
G.P.O. have been affected. 
Radio diffusion services have also played 
an important part in giving warnings of 
imminent danger to the locality. 


services 


Effects upon Cables 


As might be expected the greatest 
amount of damage which supply engi- 
neers have to face is that caused by 
bombs to underground cables. Actually, 
however, experience has shown that 
paper-insulated, lead-sheathed and _ ar- 
mored cable stands up to the very severe 
damage, irrespective of voltage, and we 
may mention that on one occasion it was 
only the electric cables which held up 
a damaged bridge. 

Numerous instances have occurred 
where the cables, depressed and twisted 
many feet below the laid level, have not 
failed. From observations made of these 
cases it has sometimes, though not al- 
ways, been found that the stretching of 
cables laid direct in the ground has been 
confined to the length of the cable in the 
crater, and does not extend any appreci- 
able distance on either side. Frequently 
any slack in existence in adjoining man- 
holes has been sufficient to prevent dam- 
age to joints. Where cables are drawn 
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through ducts it is found, as might be 
expected, that they#are pulled along the 
duct towards the crater and the wipes of 
joints are torn away from the lead 
sheath, often two or three manholes 
away from the crater. 


Disturbance of Joints 


Sometimes this pulling of cables in 
ducts extends for a considerable distance 
—in some cases as far as 300 or 400 
yards. In these cases as many as three 
straight-through joints in series have been 
pulled out, and the cables pulled up to 
the nearest bend in the duct run, where 
the ducts are usually disturbed and the 
cables pulled tight on the corner. Some- 
times it is found that the cores have been 
broken inside of lead sheathing. 

In other instances where the feeder 
cables were not harmed switching out 
has occurred due to damage to the com- 
paratively frail pilot cable. Such inci- 
dents can often be detected by the ab- 
sence of the earth leakage alarm signal. 
A reference to the position of joints in 
regard to a crater should be made in 
order that any joint in the immediate 
vicinity can be remade. Another form 
of cable trouble liable to occur at out- 
door transformer points in rural areas 
is injury of the lead sheath by falling 
splinters, and the precaution should al- 
ways be taken of providing suitable 
strong covering. 

It is obviously inadvisable to retain the 
normal method of having the whole of a 
network interconnected by means of 
feeder pillars and substations; systems 
should be divided into as many areas as 
possible in order to localize the effect of 
any damage, to relieve the strain on con- 
verting plant and to reduce short-cir- 
cuited energy developing at the side of 
the fault. 

This makes it possible also to divide 
up the personnel (mains engineers, junior 
assistants, and mains foremen) to oper- 
ate in separate districts, and thus faults 
in all districts are covered simultaneous- 
ly. Many undertakings have also been 
saved from very serious interference with 
the maintenance of supplies by fore- 
thought in providing alternative dupli- 
cate or even triplicate primary trans- 
mission systems at various points, and it 
should be the aim of every authority to 
see that there are as many feeding points 
into the system as possible. Duplicate 
supplies to especially important consum- 
ers have similarly helped enormously. In 
an early issue we hope to outline some 
of the measures that have been taken to 
restore supplies after air raids. 
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1940 Census Provides Much Information 
For Use By Electric Industry 


HE POTENTIAL usefulness of 
the 1940 Census to the electric 
industry has been greatly in- 

creased by the comprehensive Census of 
Housing—the first undertaking of its 
kind in this country—made by the Cen- 
sus Bureau concurrently with the 16th 
decennial Census of Population and Ag- 
riculture. At the same time the infor- 
mation obtained in the Population and 
Agriculture census was broadened con- 
siderably over that secured for earlier 
census reports, making possible more de- 
tailed data and the coverage of much 
smaller political subdivisions. 

As one example of the broadened as- 
pects of the reports, information apply- 
ing to the larger population areas has 
been segregated and grouped for these 
larger units by setting up Metropolitan 
districts in connection with cities of 50,- 
000 or more, two or more such cities 
sometimes being in one district. In addi- 
tion to the central city or cities, the gen- 
eral plan of the Census Bureau has been 
to include in the district all adjacent and 
contiguous minor civil divisions (Town- 
ships, etc.) having a population of 150 
or more per square mile. A recent re- 
port shows that almost half of the popu- 
lation of the nation live in the 140 
metropolitan districts. 

The census enumerations were made 
as of April 1, 1940, but data other than 
that of a count or inventory nature such 
as income, expenditure, wages, rent, etc., 
cover the calendar year 1939. The com- 
plete final results of the 1940 enumera- 
tion will not be available in printed form 
much before the close of 1942 but sepa- 
rate reports for each of the three cen- 
suses of Population, Housing and Agri- 
culture are now being issued in a triple 
series—first, second and third, for each 
state. These preliminary reports were 
preceded by mimeographed summary re- 
ports, some of which give county and 
city information in detail. Final first 
series reports for all states showing the 
population by counties and minor politi- 
cal subdivisions thereof as well as each 
incorporated community are available 
and the final second series reports cover- 
ing characteristics of the population have 
been issued for fourteen states, others are 
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being issued currently. For Agriculture 
both the first and second series reports 
have been issued for all States. The first 
series reports cover the number and types 
of farms, the second series cover farm 
mortgages, taxes, labor, facilities (in- 
cluding farm electrification data) expen- 
ditures, and miscellaneous farm informa- 
tion; fruits, vegetables and minor crops. 
The third series reports for Agriculture 
have been issued for about twelve states. 
These reports on value of farm products, 


farms classified by major source of in- 
come and total value of products as 
well as the number of farms by size of 
income. 

An example of new and detailed data 
abstracted from the Census of Agricul- 
ture (third series) is shown in Tables I 
and II covering the number of farms fall- 
ing within different income groups. The 
data are presented in detail for each 
county and should prove quite valuable 
to electric light and power companies, 





DEPARTMENT OF COMMERCE—BUREAU OF THE CENSUS 
Sixteenth Census of the United States : 140 


Yous rapan io required by het of Congrem. This het abe 








ee cn ee 





ee emma OT 5 Porpenes of Ts Meter 








a reel 


HOUSING SCHEDULE 





Block number 








FOR EACH HOUSEHOLD ENUMERATED 


IV. FOR BACH DWELLING UNIT 


6. Number of rooms in this dwell- 


ing unit . ant — 
Ractiaatre of bet mroores elle, aed pen rete 


Sven = ney mee eget mike ce tere Gwellimes er te 





VI. FOR EACH NONFARM RENTER- 
OCCUPIED DWELLING UNIT 





. ON THE POPULATION SCHEDULE 
Teamme | 00 6 are copted from the population achedebe 
1. Population schedule: 
Sheet No. Line No. 


2. Color or race of head 


17. Water supply: 





@. Running water within dwelling vai. oO 1 
6. Hand pump withio dwelling voit... 
© Rensieg water outside dwelling unit 


2%. Is use of furniture included 
thiy 


for Bem 62 aeeene veO 1; wnO2 
O2 © If answer is “Yes,” what 
is moathly rental value of 





3. Nomber of pessene te 





@. Other outside er supply wuhis nae 











of dwelling un .O4 } Average monthly cost of utilicies and fests 
4. Live on s farm? Ye (1; nw 2 + Othe ude mer py 3 mt ‘id Poss eS 
5. Horse tenure Peery Rented [1] 2 tom dusting § Avearege enem chity 
6. Value of home or Uciigy or feat me 
7. Eatimated monthly rent- Flush toilet withi cad turer ————— 
al of « poles fem witl 2 structure om <i 1 . ae aS aacaae. 
fag out a B. Flash toilet wahia o 2 a ae other P 





1. FOR EACH DWELLING UNIT NOT 
ENUMERATED ON THE POPULATION 


nara 
«. No toilet of privy 





¢. Chemica] or other ‘enaliedls voller. wihia 


Lamers .O8 


@. Outside toilet or privy... 


structure............... 








on 
ahem — — — —\— — 





this 
eee vn = Cia No 1 2 





19. Bathtub or shower with running water: 


28, Market valve of this property: 
@ Owner-occupant’s esti- 





welling @. Bathtub hower within structure for mate of the market value 
ey ee ad cacturie wse of the hoveehold... .O1 1 gah property a $———_____ 
“Fraiing © Salina 6. Bathtub thower shin structure » = sgune 
een te ie shared with other cise es — O32 iacheded ia this value. 
Pe at time of enumeration: ¢. No bathtub or shower within structure... (] 3 n. te th there ore 8 mortgage (or lon 
6. For sale or for rent... .O4 o7 ¥ 





‘. Held | for occupancy a "0 . Os 20. Principal lighting equipment: 








rane ye O1; D2 
4 — * 7) 3] | 20. Present amount of outstanding indebtedness: 











Sons marignge bed. 
10. Monthly rental or set 6 Citi LD Gee... fe = = 
0 Se onal oom wai * 
Saook = ot nonferth Swal- other junior ae. 








ill. POR EACH RESIDENTIAL STRUCTURE 


it. we in which this dwelling 
om tected located: (lame “Rex somber cl bvding wate ie 


Vv. FOR EACH HOUSEHOLD ENUMERATED 
ON THE POPULATION SCHEDULE 


21. Principal refrigeration equipment: 
@. Mechanical refrigerator. r ~ 





VIII. FOR ZACH FIRST MORTGAGE OR 
LAND CONTRACT 


5 required on this fret I~ 
Ke po po en = bu 





@ Frequency ond om omovat d regular payments 


















































6. Ice refrigerator............. 
@. Residential structure without business ¢. Other Gastobing opring or well »... 8 q@) Monthy me port 
(1) I-family detached structure............. 0 ments —.—————EEE 
A on ec siaastninntiai wd oO (2) Quarterly pay- a 
(2) I-family attached structure £3 pa mente sea _ a 
ianny 
(3) 2-family side-by-side structure.......... [J [f 22. le there a redo in thiadwell- |) Oe pes payments of. _____ ch 
: Ese aceigenee F Ansos y- 
(©) Other 2-family strwcture. cco. (J apamt = = and ae 
@) Acces more Brcscerd 23. Principal heating equipment: @ symenis at 
“(Neer of deeling waits) @. Steam or hot water system..........-..-.--. o1 po oe ———— jer 
5. Dwelling unit and business (© No regular permene soqu ired OC 
(OS SSS aR aaa ne! ae 6. Piped warm air system............----------- O2 b. De thee . paymen 
(Nember oA dealing ven) o 3 iaclude an smount 
¢. Other dwelling place.......... ————_ +: Cpanenee tae “Gcnweclprenpl? Yo C) 2; NoCJ2 
; ‘(Nomber of duelhag wane) G. Heating t0ve..o-ccenesecssesscerse-ceenseesomeee L] 4 ’ Sa > ve 1; nw» O2 
nT tetnatt . Orber — Os 
A resent rstore with on meee 32. Whee eng AE mee > a 
e a — 
number of dwelling u CO 1] } 24 Principal fuel weed for heating: poe pon alana % 
7 residential werscture or a eicnitsape ‘oO 2 Boectsici o ; a ihe aki 
umber of dwelling ui * ae berosene or 33. Who holds this fret mortgage or inad con- 
¢. A nonresidential structure. me 3 Ci ctrisvecsens oO 2 gasoline... fe & tract? 
6 Comd...cceceeene CJ Bf. Onber........ 1 6 6. Life insurance company.......----..---.---- () 8 
a rca ma — —7 2 Weed... (4 ¢. Nene... (1) 9 ». Building and loan association ae 
@. Wood « Stueco....... . Commercial bank or trust company. os 
& Brick O2 4 Cher o4 ‘25. Principal fuel used for cooking: @. Mutual or stock savings bank es 
¢. Bectricity.... T] 2 ¢. Fuel oil, ¢. Mortgage company... ee 
|. Ie th need of 4 
i major repain?.. cs veO1; »O 2 6. Gas... -_ outa. 6 J. Home Owners’ Loan Corporation... oes 
oh Was as 6; GR ccicnitadee J. Other oe¢ ne EC 
t structure was org 
ally: built ae 4. Wood 14 ¢ Now eh ae See ee os 





Outline of Information Gathered in Housing Census 








EDISON ELECTRIC INSTITUTE BULLETIN 


Tas_e I—NuMBER OF FARMS BY SIZE OF INCOME AND BY STATES—1939-1929 


Fone 

$10,000 $6,000 $4,000 $2,500 $1,500 $1,000 $600 $400 $250 or Un- 

and to to to to to to to to Under Classi- 

Over $9,999 $5,999 $3,999 $2,499 $1,499 $299 $529 $3990 $250, fied 
Maine - 1939 401 896 1,425 2,562 4,088 3,888 5,038 4,510 5,219 10,078 875 
- 1929 1,563 1,968 2,312 3,923 5,513 5,147 6,276 4,024 3,480 3,868 942 
New Hampshire - 1939 200 356 598 1,239 1,795 1,605 2,177 1,949 2,044 4,238 353 
- 1929 272 503 838 1,626 2,354 1,962 2,496 1,671 1,809 965 410 
Vermont - 1939 170 457 1,294 2,959 4,324 2,965 2,760 1,809 2,016 4,336 492 
- 1929 1 994 2,209 4,435 4,912 3,058 3,061 1,932 1,600 2,009 387 
Massachusetts - 1939 1,054 1,266 1,882 2,842 3,390 2,717 3,638 3,172 3,871 7,036 1,029 
- 1929 1,136 1,514 2,197 3,319 4,037 3,183 3,660 2,312 1,867 1,343 1,030 
Rhode Island - 1939 159 182 212 313 367 292 372 33 296 446 63 
- 1929 175 232 297 401 456 362 447 322 245 246 159 
Connecticut - 1939 640 984 1,431 2,057 2,%2 1,565 1,851 1,707 2,312 5,646 618 
- 1929 775 1,121 1,616 2,339 2,490 1,853 2,311 1,606 1,350 1,124 610 
Wew York - 1939 2,078 3,587 7,697 18,069 27,707 20,797 20,109 12,888 12,272 24,492 3,542 
- 1929 2,733 7,398 15,571 28,860 31,324 19,822 19,431 11,447 8,698 8,274 6,248 
ew Jersey - 1939 1,194 1,939 2,531 3,261 3,436 2,488 2,637 1,895 1,877 3,652 925 
- 1929 1,419 2,346 3,032 4,011 3,990 2,803 2,861 1,596 1,015 783 1,522 
Pennsylvania - 1939 1,396 3,032 6,177 13,634 23,045 20,574 24,980 18,387 18,992 35,178 3,632 
- 1929 1,658 5,201 10,793 22,736 31,700 25,386 28, 332 17,642 12,854 9,932 6,185 
Ohio - 1939 1,268 2,499 6,005 17,623 36,532 ‘33,467 36,693 23,910 23,058 46,254 6,474 
- 1929 1,418 3,623 9,881 27,521 47,168 35,807 36, 235 20,164 14,660 12,456 10,363 
Indiana - 1939 1,217 2,796 6,055 14,536 26,876 26,260 31,026 20,306 17,752 34,081 3,644 
- 1929 1,424 3,562 8,605 21,484 36,099 30,269 31,467 17,445 12,36 10,489 8,420 
Tllinois - 1939 3,353 8,683 17,599 32,278 37,241 24,743 25,733 16,826 15,460 27,160 4,363 
- 1929 3,400 9,336 20,811 38,354 42,886 29,042 29,097 15,453 10,100 8,154 7,864 
Michigan - 1939 649 1,296 3, 436 11,120 27,167 29,499 34,064 20,943 18,119 35,584 5,712 
- 1929 7 1,995 6,048 19,499 38,020 30,843 29,459 15,098 10, 428 9,502 7,750 
Wisconsin - 1939 546 1,151 4,365 19,359 47,767 39,104 30,911 13,679 9,587 16,839 3,427 
- 1929 737 3,494 13,737 42,293 54,247 26,170 18,208 8,484 5,488 4,310 4,499 
Minnesota - 1939 1,065 3,476 10,271 27,571 44,928 32,736 29,096 14,053 10,941 19,940 3,274 
- 1929 1,072 4,939 16, 265 41,966 49,962 26,314 19,965 9,265 5,745 5,006 4,756 
Towa - 1939 4,791 10,325 20,619 41,884 50,208 29,945 22, 267 10,019 7,687 11,662 3,911 
- 1929 6,074 14,412 3,651 54,688 49,465 22,310 15,917 7,561 4,670 3,226 5,954 
Missouri - 1939 1,323 2,160 4,198 10,899 25,119 33,331 50, 720 36,945 32,971 52,212 6,222 
- 1929 2,682 3,741 7,395 20,263 44,147 45,249 53,515 29,875 19,944 15,654 13,475 
North Dakota - 1939 374 1,077 2,755 7,746 15,409 14,051 13,881 7,017 4,823 5,800 1,029 
- 1929 917 4,182 9,885 20,157 20,895 9,821 5,994 2, 364 1,303 1,140 1,317 
South Dakote - 1999 473 1,012 2,356 6,839 13,430 12,962 13,429 6,974 5,020 8,029 1,930 
- 1929 1,511 4,172 9,994 20,339 21,082 9,676 6,330 2,697 1,930 2,602 2,824 
Nebraska - 1939 1,913 2,329 4,092 9,926 20,239 21,614 25,057 13,367 8,955 11,238 2,332 
- 1929 4,761 7,846 14,995 29,643 33,173 16,449 10,535 4,386 2,554 1,580 3,336 
Kensas - 1939 1,561 2,325 4,810 12,106 23, 459 23,991 29,577 18,522 14,122 20,694 5,160 
- 1929 5,295 7,942 13,481 26,268 3,882 26,091 22, 605 10, 705 6,623 5,009 5,141 
Delaware - 1939 257 w2 435 841 1,178 1,058 1,347 951 850 1,486 289 
- 1929 156 356 720 1,509 2,147 1,504 1,369 639 ie 378 487 
Meryland - 1939 422 936 1,888 4,052 6,060 4,857 5,687 4,067 4,151 8,818 1,172 
- 1929 615 1,582 3, 261 6,147 7,470 6,083 6,705 4,187 3,289 2,386 1,478 
District of Columbia - 1999 8 2 2 2 8 7 14 2 7 13 Le) 
- 1929 6 4 7 15 ll 14 9 9 8 0 21 
Virginia - 1939 973 1,441 2,145 4,664 11,258 16,274 31,352 29,950 %,802 43,035 2,991 
- 1929 1,624 2,305 3,575 7,743 16,841 21,589 40,551 29,198 22,626 17,424 7,128 
West Virginia - 1939 210 319 514 1,160 2,878 4,761 12,668 18,103 23,141 33, 305 2,223 
- 1929 447 656 1,010 2,515 5,950 10,754 21,359 17,015 11,784 7,031 4,120 
Worth Carolina - 1939 497 938 2,459 9,859 32,416 45,493 64,593 43,557 35,357 39,067 4,940 
=- 1929 470 950 2,292 9,668 36,171 62,134 72,458 43,102 29,328 21,103 12,032 
South Carolina - 1939 429 638 1,092 2,737 8,328 15,653 33,477 28,550 21,539 23,914 1,201 
- 1929 400 588 1,020 3,631 14,391 25,343 42,270 27,399 18,678 16,664 7,547 
Georgia - 1939 699 890 1,475 3,663 10,595 21,438 51,599 50,067 40,885 32,266 2,456 
- 1929 14 1,120 2,168 7,283 25,221 41,898 71,228 45,603 27,365 15,868 17,130 
Florida - 1939 1,274 916 1,166 2,080 3,840 4,788 8,684 8,582 9,707 17,558 3,653 
- 1929 1,314 1,242 1,560 2,864 5,481 6,551 10,96} 8,612 7,328 8,328 4,725 
Kentucky - 1939 600 1,125 2,144 5,977 13,883 19,937 38,802 39,737 47,205 78,690 4,794 
- 1929 922 1,604 3,143 8,559 20,935 28,523 54, 368 44,218 37,995 27,549 18,683 
Tennessee - 1939 371 775 1,405 3,555 10,077 18,733 46,689 49,146 49,923 62,680 4,363 
- 1929 596 1,110 2,254 6,545 20, 480 35,371 65,134 46,930 32,225 21,460 13,552 
Alabama - 1939 371 496 728 1,441 4,335 10,753 37,185 49,348 54,713 70,212 2,164 
- 1929 417 591 1,037 3,541 18,344 40,494 78,272 51,818 32,565 20,916 9,400 
Mississippi - 1939 453 567 698 1,728 5,203 14,876 54,707 69,122 70,740 69,547 3,251 
- 1929 382 544 1,131 5,328 28,486 59,062 101,666 57,676 29,940 16,955 11,493 
arkansas - 1939 783 1,094 ~ 1,512 3,343 8,497 17,817 47,744 49,022 44,411 39,507 2,944 
- 1929 703 1,007 1,648 5,822 22,305 40,561 71,739 43,995 25,998 15,161 14,295 
Loulsiana - 1939 754 999 1,337 2,332 4,759 9,164 29, 225 37,060 33,210 28,941 2,226 
- 1929 945 1,003 1,403 3,355 12,920 26,316 49,823 30,668 17,318 10,235 7,449 
Oklahosa - 1939 790 1,448 3,941 7,395 16,200 20,676 34,846 28,187 26,600 37,157 3,347 
- 1929 1,576 3,334 7,136 17,919 33,150 32,725 41,022 24,648 16,356 12,282 13,718 
Texas - 1939 4,728 4,971 7,562 16,287 36,351 48,580 82,757 67,769 61,641 78,594 8,762 
- 1929 6,336 7,844 13,779 33,463 69,374 79,142 107,549 67,393 45,528 38,368 26,713 
Montana - 19399 1,120 1,498 2,549 4,596 6,712 5,494 5,895 3,684 3,189 5,647 1,439 
- 1929 1,769 2,595 4,362 7,444 9,246 6,361 5,580 3,037 2,255 2,736 2,110 
Tdaho - 1939 936 1,504 2,685 5,363 7,870 6,929 6,001 3,551 3,312 4,993 1,419 
- 1929 1,867 3,002 4,565 7,653 7,681 5,006 4,567 2,487 1,868 1,434 1,344 
Tyoming - 1939 940 810 947 1,635 2,260 1,893 2,028 1,221 1,010 1,721 553 
- 1929 1,143 1,199 1,568 2,227 2,853 1,938 1,839 1,012 716 648 668 
Colorado - 1939 1,768 1,935 2,532 4,609 6,724 6,017 7,151 4,779 4,328 8,859 2,734 
- 1929 3,118 3,682 5,366 8,647 10,338 7,516 7,154 3,968 2,919 3,490 3,758 
ew Mexico - 19399 687 651 904 1,610 2,514 2,477 3,824 3,507 4,394 12,262 1,275 
- 1929 861 929 1,450 2,656 3,609 3,061 4,043 3,381 3,623 5,722 2,069 
arizona - 199 845 546 567 859 1,172 1,190 2,090 1,992 2,850 5,639 78 
- 1929 1,022 802 890 1,191 1,573 1,337 1,906 1,219 1,076 2,135 1,022 
Utah - 1939 505 598 932 2,126 3,817 3,521 4,275 2,695 2,461 3,925 556 
- 1929 728 1,084 1,792 3,684 5,379 4,126 4,322 2,346 1,731 1,339 628 
Bevada ~ 1939 235 199 226 337 453 346 382 297 318 551 229 
- 1929 422 291 367 468 483 305 333 208 181 203 181 
Washington - 199 1,705 2,496 3, 365 5,921 8,479 7,646 10,363 8,615 10,018 20,363 2,525 
- 1929 3,307 4,345 5,654 8,613 10,678 6,249 9,588 6,262 5,048 5,081 3,679 
Oregon - 1939 1,513 1,749 2,405 4,498 6,943 6,483 8,683 6,843 7,373 13,043 2,296 
- 1929 1,961 2,482 3,825 6,712 8,800 6,755 7,786 5,232 4,063 4,342 3,195 

California - 19399 8,615 7,276 8,956 14,480 18,412 14,362 15,491 10,834 10,187 18,628 5,417 
- 1929 12,723 10,979 13,316 18,273 19,834 13,575 13,781 8,727 7,110 10,407 6,951 











Total 
All 
Taras 
38,980 
39,006 
16,554 
14,906 
23,582 
24,898 
31,897 
25,598 
3,014 
3,322 
21,163 
17,195 
153, 238 
159, 806 
25,835 
25,378 
169,027 
172,419 
233,783 
219,296 
184,549 
181,570 
213,439 
214,497 
187,589 
169,372 
186,735 
181,767 
197,351 
185,255 
213,318 
214,928 
256,100 
255,940 
73,962 
77,975 
72,454 
83,157 
121,062 
129,458 
156,227 
166,042 
8,994 
9,707 
42,110 
43,203 
65 
104 
174,885 
170,610 
99,282 
82,641 
278,276 
279,708 
137,558 
157,931 
216,033 
255, 598 
62,248 
58,966 
252,894 
246,499 
247,617 
245,657 
231,746 
257,395 
291,092 
312,663 
216,674 
242,334 
150,007 
161,445 
179,687 
203, 866 
418,002 
495,489 
41,823 
47,495 
43,663 
41,674 
15,018 
16,911 
51,436 
59,956 
34,105 
31,404 
18,468 
14,173 
25,411 
27,159 
3,573 
3,442 
81,686 
70,904 
61,829 
55,153 
132,658 
135,676 
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21,124 
12,920 
11,184 
6,160 
12,873 
7,565 
26,648 
16,037 
2,511 
1,910 
17,494 
9,063 
106,804 
55,019 
21,695 
13,441 
98,937 
45,638 
143,436 
56,740 
95,575 
%, 335 
87,611 
3,231 
133,095 
34,785 
95,158 
46,565 
59,838 
23,242 
86,786 
46,042 
45,355 
20,223 
11,446, 
6,192 
12,845 
9,070 
34,886 
21,380 
41,549 
20,720 
3,699 
1,561 
18,351 
9,145 
54 

67 
4,348 
13,009 
26,735 
5,330 
71,196 
15,006 
28,764 
6,067 
43,958 
7,499 
16,472 
6,489 
42, 288 
10,691 
35,725 
10,010 
40,519 
10,505 
27,670 
4,792 
23,435 
5,121 
17,187 
4,174 
28,280 
8,091 
93,577 
22,854 
11,688 
3,547 
26,384 
12,809 
5,184 
1,145 
19,735 
9,393 
6,554 
1,691 
6,031 
3,671 
17,714 
15,778 
1,812 
1,139 
60,082 
34,056 
38,010 
18,397 
110,014 
85,941 
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especially since electrification data are 
also shown in county detail (second 
series reports). 

The final first series, State reports on 
Housing have been issued for fifteen 
States. The reports cover “Characteris- 
tics of Housing” including occupancy 
and tenure, state of repair and plumbing, 
color of occupants, number of persons 
per room, for urban, rural-non farm and 
rural farm homes and lighting, running 
water and toilet facilities for farm homes. 
Mimeographed reports have been issued 
showing in some detail, the number of 
dwelling units, occupancy, state of re- 
pair and plumbing facilites and average 
monthly rental by counties and cities of 
10,000 persons or over, and in metro- 
politan areas for some twenty-five states. 

The bi-annual reports covering the 
Census of Manufactures and Mines and 
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Quarries for 1939 have been pretty well 
completed. Data in these reports cover 
value of products, wages and wage earn- 
ers, fuel consumption and primary power 
data by industries and by States. Each 
industry is shown in considerable detail 
as to production and use statistics. Little 
county or minor civil divisional data are 
presented in the reports however, be- 
cause of disclosure limitations, but some 
detail is shown covering major industries 
by industrial areas. 

The Census reports on Business cover 
number of retail stores, gross sales, wage 
earners, etc. by type of store. Consider- 
able detail are shown by each type, and 
by States in some detail for metropolitan 
areas. 

In 1920, except for some data on the 
capacity of generators and electric mo- 
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tors run on purchased power, the Census 
gave no information relating to elec- 
trification. The Agricultural Census for 
that year, however, summarized and pub- 
lished data on the number of farm homes 
having “either gas or electricity.” In 
1930 the primary power data was con- 
tained in the manufactures and mining 
schedules and the agricultural census 
schedules asked for data on the number 
of farm dwellings lighted by electricity 
as of April Ist and the number of farms 
receiving high line service was shown 
indirectly by the published reports giving 
the number of farms “reported as having 
made expenditures for electric power 
during 1929.” Following the 1930 pop- 
ulation census the statistical department 
of the N.E.L.A. in cooperation with the 
Department of Commerce undertook the 
collection of data on the number of 














TasB_e II—NUMBER OF FARMS BY SIZE OF INCOME FOR THE ToTAL UNITED STATES AND EAcH GEOGRAPHIC DIVISION 


























































1939-1929 
$10,000 $6,000 $4,000 $2,500 $1,500 $1,000 $600 $400 $250 
and to to to ) to to to to Under Total All Nuabder 
Over $9,999 $5,999 $3,999 $2,499 $409 $999 $599 $9 Forms Electrified 
Humber of Farms Reporting Income Within Bach Group 
Total United States - 1939 58,313 88,947 165,679 375,973 680,101 708,917 1,053,575 870,629 821,616 1,145,005 6,096,799 2,032,316 
- 1929 86,587 147,751 291,112 628,006 981,163 937,910 1,345,684 766,118 518,032 397,517 6,288,648 845, 356 
New England States - 1939 2,624 4,141 6,842 11,972 16,316 13,032 15,836 13,460 15,758 31,779 135,190 91,834 
- 1929 4,212 6,332 9,469 16,043 19,762 15,565 18,251 11,847 10, 351 9,555 124,925 53,655 
Middle atlantic States = 1939 4,668 8,558 16,405 34,964 54,188 43,859 47,726 33,170 33,141 63,322 348,100 227,436 
- 1929 6,810 14,945 29,396 55,607 67,014 48,011 50,624 30,685 22,567 18,989 357,603 114,098 
Rast North Central States = 1939 7,033 16,425 37,460 94,916 175,583 153,073 158,427 95,664 83,976 159,918 1,006,095 554,875 
- 1929 7,709 22,010 59,082 149,151 218,420 152,131 144,566 76,644 52,982 44,911 966,502 202,656 
West North Central States = 1939 11,500 22,704 49,101 116,971 192,792 168,630 184,027 106,897 84,519 129,675  1,090;/574 292,705 
- 1929 22,312, 47,234 102,666 213,524 255,606 155,910 134,861 66,853 42,769 34,217 1,112,755 146,969 
South Atlantic States = 1939 4,769 6,382 11,176 29,058 76,561 114,329 209,421 183,829 166,439 199,462 1,019,451 253,577 
- 1929 5,746 8,803 15,613 41,381 113,683 165,870 266,910 175,764 120,848 89,182 1,058,468 64,173 
East South Central States - 1939 1,795 2,963 5,175 12,701 33,498 64,299 177,383 207,353 222,481 281,129 1,023,349 146,202 
- 1929 2,317 3,849 7,565 23,973 88,245 163,450 299,440 200,642 132,725 86,880 1,063,214 35,998 
West South Central States - 1939 7,055 8,512 13,452 29,357 65,807 96,237 194,572 182,038 165,862 184,199 964,370 162,479 
- 1929 9,560 13,188 23,966 60,569 137,759 178,744 270,133 165,804 105,200 76,046 1,103,134 40,240 
Mountain States - 1939 7,036 7,741 11,342 21,135 31,522 26,967 31,646 21,726 21,862 43,597 233,497 95,102 
= 1929 10,930 13,584 20,360 33,970 41,362 29,650 29,744 17,658 14,369 17,907 241,314 49,173 
Pacific States - 1939 11,833 11,521 14,726 24,899 33,834 28,491 34,537 26,492 27,578 62,024 276,173 208, 106 
- 1929 17,991 17,806 22,995 33,798 39,212 28,579 31,155 20, 221 16,221 19,830 261,733 138,394 
Accomlated Humber of Farms Reporting Income Within or Above Sise Grouping 
Total United States = 1939 3,131,505 4,002,134 4,823,750 5,968,755 6,096,799 2,032,316 
- 1929 4,318,213 5,084,331 5,602,363 5,999,880 6,288,648 845, 356 
New England States - 1929 70,763 84,2203 99,981 131,760 135,190 91,834 
= 1929 ; 111,832 121,387 124,925 53,655 
Middle Atlantic States = 1939 243,538 276,679 340,001 348,100 227,436 
= 1929 32,092 324,659 343,648 357,603 114,098 
East North Central States = 1939 738,581 822,557 982,475 1,006,095 554,875 
= 1929 ° . »503 753,069 829,713 882,695 927,606 966,502 202, 656 
West North Central States = 1939 561,698 745,725 852,622 937,141 1,066,716 1,090,574 292, 705 
= 1929 797,252 932,113 998,966 1,041,735 1,075,952 1,112,755 146,969 
South Atlantic States = 1939 769 11,151 22,327 51,385 127,946 242,275 451,696 635,525 801,964 1,001,426 1,019,451 253,577 
= 1929 Ln 746 14,549 0,16 85 9 618,006 793,770 914,618 1,003,800 1,058,468 64,173 
East Sonth Central States = 1939 297,814 605,167 727,648 1,008,777 1,023,349 146,202 
= 1929 688,839 789,481 922,206 1,009,086 1,062,214 35,998 
West South Central States = 1939 414,992 597,030 762,192 947,091 964,370 162,479 
- 1929 693,909 859,713 964,913 1,040,959 1,103,134 40,240 
Mountein States = 1939 137,389 159,115 180,977 224,574 233,497 95,102 
= 1929 179,600 197,258 211,627 229,534 241,04 49,173 
Pacific States = 1929 11,833 354 38 1 265,935 276,173 208,106 
= 1929 117,991 3,797) Be 92,590 131 902 247,908 261,733 138,394 





Blocked figures indicate approximate 


extent of electrification. 
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wired homes in communities of 2500 per- 
sons and over and by counties, based on 
the number of farm and residential cus- 
tomers. The results of this survey were 
published in 1932. 

The Census Bureau in 1940 gave 
considerable attention to electric service 
of American homes. The primary power 
schedules used for manufacturers and for 
mines and quarries carried an electric 
power facilities question. The Census 
of Agriculture in addition to the ques- 
tion of whether or not the farm dwelling 
was lighted by electricity has tabulated 
by counties the number of farms within 
4 mile of a distribution line as well as 
the source of the power supplied—i.e. 
whether by power line or by individual 
home lighting plant. Consideration was 
given to including a question relating to 
homes electrified in the 1940 population 
enumeration. Congress however author- 
ized the Census Bureau to take a Census 
of Housing, and electric service and facil- 
ities were given a prominent place in the 
schedules used for this purpose. The re- 
production of the housing schedule form 
shows in general the questions which 
were asked of the head of each family. 
In the Housing Schedules the enumera- 
tor not only collected information of 
electricity for lighting but for cooking, 
heating and for refrigerators as well. 
Data relating to refrigerators will how- 
ever cover the combination of gas and 
electric refrigerators. 

The final printed first series report on 
housing are now available for some fif- 
teen states and preliminary releases for 
twenty-five states on the number of farm 
dwellings with electric lighting equip- 
ment have been issued. The preliminary 
releases show this by counties and the 
final printed report by minor civil divi- 
sions (precincts, townships, etc.). The 
outline for the second series reports on 
housing carries some of the electric items. 
There is also some possibility that the 
final reports will present some compara- 
tive statistics showing the matter of elec- 
tric facilities and other economic data 
such as income, rent, size of families, etc. 

Although to date only fragmentary 
reports have been issued in final form 
covering some of the 1940 data, the pre- 
liminary summaries, the announcements 
of the Census Bureau and the schedules 
used all indicate the wide scope of the 
completed Census. The Edison Electric 
Institute is preparing from the Census 
reports, as they are released, a somewhat 
detailed outline of information which 
may be helpful in utilizing those data 
which are directly related to the electric 
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industry. This outline in general will 
show the scope and extent of the Census 
data and indicate how it may serve not 
only those wishing to apply the data to 
the total industry but to individual ser- 
vice areas as well. 

It is ironic that the last three 10-year 
census enumerations were taken just pre- 
ceding, and the results made available 
during times of violently disturbed eco- 
nomic conditions. The 1920 Census data 
was released during the 1921-1922 de- 
pression, the 1930 results were made 
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available at the bottom of the 1932 de- 
pression, and the 1940 results are arriv- 
ing at a time when practically the whole 
world is engaged in war. However, just 
as the census data of the past has unques- 
tionably been valuable to industry and 
company analysts in reaching better un- 
derstanding of industry problems, the 
1940 reports, since they are much more 
comprehensive and give greater detail, 
will be proportionately useful in charting 
the industry trends and the study of its 
potentialities. 


APPENDIX 
Outline and General Scope of the 1940 Census Reports 


AGRICULTURE 


First SERIES BULLETINS—Include State and 
county data as outlined below: 

Farms, farm acreage, and value, by color 
of operator; farm land according to use; 
and value of buildings and implements and 
machinery. 

Farms; farm acreage and value of land 
and buildings; value of buildings and im- 
plements and machinery; and cropland har- 
vested, by tenure of operator. 

Number of farms; farm acreage and speci- 
fied values; and cropland harvested, by size 
of farm. 

Specified classes of livestock on farm and 
ranches, and specified livestock products. 

Specified poultry on hand; chicken eggs 
produced and specified poultry raised and 
sold; bees on hand, and honey produced. 

Acreage and quantity of cereals and grains 
harvested. 

Acreage and production of hay crops and 
miscellaneous crops harvested. 


SECOND SERIES BULLETINS—Include State 
and county data as outlined below: 

Farm mortgage debt and farm taxes 
levied. 


Work off farm, and age, year of oc- 
cupancy, and residence of farm operator. 

Cooperative selling and purchasing and 
farm expenditures; farm labor for a speci- 
fied week; and farm machinery and facil- 
ities, 

Goats and kids; mohair clipped and goats 
milked; farm slaughter, and purchases and 
sales of livestock. 

Acreage and _ production of 
legumes, clover and grass seed. 

Vegetables harvested for sale; value of 
farm garden vegetables; and _ horticultural 
specialties. 

Small fruits harvested; land in tree fruits, 
nuts and grapes; orchard, citrus, and nut 
trees and grapevines; and_ production; 
maple syrup and sugar made. 


annual 


(The above First and Second Series Bulletins 
are now available by individual State reports from 
the Superintendent of Documents, Washington, 
D. C. at prices ranging from 10 to 35 cents. These 
two series will be combined and issued in cloth 
bindings to be known as Volume I—Agriculture. 
The bound volumes will be divided and issued 
separately in six parts; (1) New England, Middle 
Atlantic and East North Central States; (2) West 
North Central States; (3) South Atlantic States; 
(4) East South Central States; (5) West South 


Central States, and (6) Mountain and Pacific 
States.) 
Tuirp Series BuLitetTins—Include State 


and county data as outlined below: 

Value of specified livestock on farms; and 
value of specified livestock products and 
crops harvested. 

Value of farm products sold, traded, or 


used by farm households and value of prod- 
ucts, by source of income. 

Farms classified by total value of farm 
products sold, traded, or used by farm house- 
holds. 

Farms reporting and value of farm prod- 
ucts sold, traded, or used by farm house- 
holds, classified by major source of income. 

Farms reporting and value of farm prod- 
ucts sold, traded, or used by farm house- 
holds, classified by total value of products. 
_ (Third final Series reports are now available for 
fifteen states. Reports covering other states are 
being issued periodically. On completion of the in- 
dividual state bulletins they will be bound and 
issued as Volume II—Agriculture). 

Irrigation Bulletins—A bulletin will be issued 
(covering one or more of the 20 irrigation States) 
presenting data on water supply and quantity used, 
water rights, type of enterprise, area irrigated, 
physical works, investment, financing, and cost of 
maintenance and operation. 

Drainage Bulletins—A State bulletin (for each of 
the 36 drainage States) presents data on the class 
of enterprise, land drained, investment, financing, 
type of drainage works, and cost of operation and 
maintenance, | 

State Irrigation Maps—in colors showing drain- 
age basin boundaries are also to be made available. 


POPULATION 


First Series REports—Separate reports for 
each State showing population of the State, 
the counties by minor civil divisions, details 
for metropolitan districts and by census tract 
areas as outlined below: 

Population of State—urban and rural. 

Population of incorporated places of 10,000 
or more from earliest census. 

Area and population of counties, urban 
and rural. 


Population of counties by minor civil 
divisions. 

Population of incorporated and urban 
places. 


Population of incorporated places of 5,000 
or more by wards. 

Population of metropolitan districts. 

Population of larger cities by census tracts. 

(Now available for each State—5 to 10 cents 
each. A bound volume will be made available for 
all States—Volume I—Population—Number of In- 
habitants). 

SEcoNnD Series Reports—Characteristics of 
the population including age, sex, race, 
nativity, citizenship, school attendance, em- 
ployment status, class of worker, and oc- 
cupation and industry statistics, by State, 
counties and cities as outlined below: 

Composition of the population. 

Age, race, and sex. 

Persons 14 years old and over, by employ- 
ment status, class of worker, major occupa- 
tion group, industry group, and sex. 

Foreign-born white, by country of birth, by 

(Continued on page 35) 
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Field ‘Testing of Generator Insulation’ 


EED for a practical as well as a 
reliable nondestructive test that 
will determine the condition of 

generator insulation has long been rec- 
ognized by the industry. Simple methods 
now in general use, the high voltage 
proof test and the insulation resistance 
test, do not accurately or positively dis- 
close the overall condition of windings, 
indicate the degree of deterioration, or 
necessarily locate weak spots. This lack 
of suitable insulation tests has been em- 
phasized recently by the return to service 
of a number of machines either after long 
shutdown periods during the depression 
years or from standby service to low 
pressure elements used in connection 
with topping units; in these cases know]l- 
edge of insulation conditions is vital. 

As a result of this situation the Edison 
Electric Institute Electrical Equipment 
Committee undertook active work on 
the problem in 1935.* In 1937 a special 
subject committee was appointed on 
“Generator Insulation and Testing,” 
with the ultimate object of developing 
a reliable test procedure for determining 
the condition of generator insulation. 
The investigation has been carried out by 
various member companies of the EEI 
and others in the industry interested in 
the problem, under the guidance of the 
subject committee. Close contact has 
also been maintained with the manufac- 
turers who have made many valuable 
suggestions, assisted in testing, and given 
aid in analyzing data. 

The study is by no means complete and 
this paper should not be construed as a 
final report with definite conclusions, but 
rather as a progress report on an inves- 
tigation still under way. 


Present Status of Insulation Testing 

Present testing practice in this country 
was surveyed in 1938, revealing a wide 
variation in testing methods and proce- 
dure. High voltage proof testing which 
consists merely of the stressing of the in- 
sulation by the application of an alter- 
nating potential according to the rules in 
the AIEE standards is generally used for 
acceptance tests for new and repaired 
machines. There is no general agreement 


*Summary of investigation in progress by Sub- 
ject Committee on Generation Insulation and Test- 
ing, Electrical Equipment Committee, EEI. Paper 
originally presented at A.I.E.E. winter convention, 
Philadelphia, Jan. 27-31, 1941. 

1 For all numbered references, see list at end of 
Paper. 


as to advisability of routine proof testing 
nor magnitude nor frequency when such 
tests are applied to machines in service. 
Insulation resistance testing is a common 
practice though generally a definite rou- 
tine is not followed. In the past the pro- 
cedure often has consisted of a “crank 
and read” type of measurement. Today, 
increasing recognition is being given the 
fact that insulation resistance values may 
be misleading unless careful account is 
taken of the many factors which may 
affect the results. No definite practice 
seems to be established regarding other 
methods of test, such as high voltage d-c 
resistance, dielectric loss or power factor 
tests. 

Comparatively few operating com- 
panies maintain regular schedules of 
periodic insulation testing, from which 
records may be obtained to serve as a 
guide of the progressive condition of the 
insulation. Such special tests as are made 
are carried out usually after a machine 
winding has been repaired or an inspec- 
tion indicates it to be in questionable 
condition. 

Foreign practice in this respect also 
indicates a lack of uniformity. In some 
countries, notably Germany and Switzer- 
land, experiments have been made with 
dielectric loss measurements, and it is 
felt there that this type of measurement 
has some promise of value as an index of 
changing insulation condition. A few 
experiments have made use of a recording 
instrument giving a curve of dielectric 
losses versus time during machine opera- 
tion. It has been suggested that this 
method may give a definite index of 
changing conditions within the insulation. 
The method has not received broad use. 


Scope of Work 

Originally it was the objective of the 
subject committee to conduct destructive 
and nondestructive tests on insulation 
of machines about to be scrapped, re- 
wound, or repaired and to develop from 
these a workable nondestructive method 
of determining insulation condition. Val- 
uable information has been obtained from 
these tests but inasmuch as many of the 
data consist of “spot” readings taken 
under a variety of conditions, it has not 
been possible to correlate all of the data 
nor to draw definite conclusions. Real 
need for periodic and standardized meas- 
urements has become apparent. The 


scope of the investigations has been 
broadened to include and encourage the 
collection of periodic nondestructive test 
data on machines in service. By this 
means information is being accumulated 
on all classes of insulation, from the old 
to the new. 

Insulation characteristics of both arma- 
ture and field windings are undergoing 
investigation. Table I summarizes the 
machines tested or under test. The ma- 
chine ratings vary from 1,500 kva, 2,700 
volts.to 200,000 kva, 16,500 volts. 











Taste I 
Type.of Test Number of Machines 
Insulation resistance ........... 106 
Power factor of insulation ..... 27 
SOMIERINO. oo sna Oso anaawas sins 8 
Voltage strength a-c ........... 21 
Voltage strength a-c versus d-c. 6* 





* Includes 2-2.3 kv motors. 








The subject committee, recognizing 
the need for uniform practice in insula- 
tion testing, has prepared a guide to be 
used in making such tests. Copies of this 
are available to the industry through 
EEI headquarters. 


D-C Insulation Resistance 

Although d-c insulation resistance is 
among the most commonly used methods 
for testing the insulation of electrical 
apparatus, records obtained have been 
baffling of interpretation, and the factors 
which affect the results are to some ex- 
tent unknown and often unappreciated. 
The fundamental that different types of 
insulating materials may have different 
volume resistances is obvious; but there 
are other variables which affect succes- 
sive tests on a given piece of apparatus 
and cause widely varying results. 

Tests have been directed to establish 
the manner in which the insulation re- 
sistance varies with 

(a) Differences in insulation materials and 
structures. 

|b) Duration of voltage application. 

(c) Existing charge in windings. 

(d) Insulation temperature. 

(e) Test voltage magnitude. 

(f) Insulation moisture content. 

(g) Previous operating condition of the 
generator. 

(hk) Various types of winding damage or 
deterioration. 

These investigations have confirmed 
findings obtained in similar experiments 
made by others and have gone somewhat 
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further in extending the limits to which 
such tests have been conducted in the 


field. 


Instruments 


Experiments made so far have indi- 
cated that any one of several types of test 
instruments will give satisfactory insula- 
tion resistance results. Commercial forms 
of insulation resistance testers perform 
satisfactorily provided they are calibrated 
periodically and tested to assure their 
voltage output is proper. The maximum 
voltage at which measurements have been 
made with these instruments is 5,000 
volts, d-c. Motor driven devices or other 
constant voltage generators are necessary 
for taking long time insulation resistance 
curves. Hand operated units may be 
used for short time readings. 

The voltmeter method may be used 
with fair accurancy if the insulation re- 
sistance is less than 10 megohms. To 
insure accuracy of readings a high re- 
sistance voltmeter should be used. 

Considerable success has been attained 
with electronic rectifier sets having d-c 
outputs from 100 to 5,000 volts and with 
dry cell battery sets up to 1,500 volts. 
These use a voltmeter and a microam- 
meter for measurements which permit 
calculation of insulation resistance. They 
must be carefully shielded and guarded. 

Higher voltages may be obtained from 
Kenotron test sets. Tests may be carried 
to any reasonable limit of voltage with 
this type of equipment, though 5,000 
volts appears to be the present limit for 
sets portable by hand. In all rectifier 
sets it is essential that a steady supply of 
voltage be available to prevent fluctua- 
tion in charging current to the generator 
winding capacitance, an automatic volt- 
age regulator being used if necessary. 

Where protective resistors are used in 
test instruments their effect on the volt- 
age magnitude applied to the insulation 
should be carefully taken into account. 


Duration of Voltage, A pplication 


While many insulation resistance meas- 
urements have been taken by the “crank 
and read” method, Wieseman’ and others 
have shown that the insulation resistance 
of a winding varies with duration of volt- 
age application. Insulation resistance of 
a dry winding in good condition may con- 
tinue to increase for as long as a day or 
more with the test voltage applied con- 
tinuously at a steady value. Normally 
an approximately final value, which is 
termed “apparent insulation resistance” 
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may be reached after 10 to 15 minutes. 
Insulation resistance after 30 seconds to 
60 seconds may be as little as 10 per cent 
to 20 per cent of the 15-minute reading. 

In Figure 1 insulation resistance versus 
time curves, commonly referred to as di- 
electric absorption curves, are shown for 
different conditions of generator insula- 
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A—z200,000 kva, single-barrel genera- 
tor, 16.5 kv, 60 cycles, 1,800 rpm (in- 
sulation dry) 


B—18,750 kva, single-barrel generator, 
13.2 kv, 60 cycles, 1,800 rpm (insula- 
tion moist) 

Fig. 1—Armature-winding insulation 
resistance versus time. 


tion. Curve 4 is a good example of the 
effects of “bone dry” and clean insulation 
on the final value of insulation resistance 
and on the shape of the dielectric absorp- 
tion curve. This curve represents an un- 
usually high insulation resistance for a 
machine whose rating is 200,000 kva, 
16,500 volts, in one stator winding. 
Curve B was taken on an 18,750-kva, 
13,200-volt generator which had been ex- 
posed to varying degrees of atmospheric 
humidity for several years. Considering 
size alone this smaller unit would be ex- 
pected to have a higher insulation resis- 
tance than the larger unit. However, 
the insulation conditions are such that the 
reverse is the case. Leakage resistance 
effects predominate and the curve flattens 
rapidly between the 30-second and the 
3-minute readings. 

Information contained in curves of this 
nature discloses the reason for at least 
one difficulty in past attempts to correlate 
insulation resistance readings, for it is 
obvious that “‘spot readings’? made with- 
out regard to definite time of voltage ap- 
plication can give widely varying results. 

Many dielectric absorption curves have 
been collected. While it is believed that 
these data give information as to dryness 
and cleanliness of winding, spot curves 
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have not disclosed a positive relation be- 
tween insulation resistance and insulation 
condition. Therefore, periodic curves are 
being taken and the behavior of the di- 
electric absorption factor over a long 
period is being observed and analyzed. 


Effect of Existing Charge on Winding 


Comparative values of winding insu- 
lation resistance are markedly affected 
by residual charges retained in a wind- 
ing. For this reason windings should be 
grounded and discharged for at least ten 
minutes before applying insulation re- 
sistance tests. 


Insulation Temperature 


Tests have indicated that the insulation 
resistance of windings is affected greatly 
by temperature. The most marked effect 
occurs in class 4 windings but even in 
class B insulation structures, the insula- 
tion resistance may vary as much as 10 
to 1 for a winding temperature change 
from approximately 25 degrees centigrade 
to 75 degrees centigrade, the insulation 
resistance being lower at the higher tem- 
perature. 

It is desirable that insulation resistance 
readings be taken at temperatures as close 
to 75 degrees centigrade as possible, to 
secure an indication of resistance at oper- 
ating temperatures, eliminating the effect 
of humidity and requiring minimum tem- 
perature correction. 

Figure 2 gives the results of field tests 
undertaken with the objective of estab- 
lishing factors which will permit readings 
taken at one temperature to be trans- 
ferred to a lower or higher temperature. 
The results so far indicate two families 
of curves, with similar characteristics of 
insulation resistance versus temperature 
in each group. The curves may be repre- 
sented by the formula: 
log Ry=log Ru—M (te—t) 
where Rj» and tz are the unknown resist- 
ance and temperature at which the resist- 
ance is desired, Ry; and ¢; are the meas- 
ured resistance and the related winding 
temperature and M is a constant equal 
to the reciprocal of change in tempera- 
ture for log R= Insulation resistance 
doubles for each 14 degree centigrade re- 
duction in winding temperature for the 
curve whose M='%7, and doubles for 
each 31 degree centigrade reduction for 
the curve whose M=\o4. 

Although it might be assumed that the 
two families of curves bear definite rela- 
tion to insulation class, this is not the 
case. Machines with both class 4 and 
class B windings appear in each group. 
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Family having more common slope. 
Data taken at 500 to 20,000 volts after 
ten minutes 
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10 
WINDING TEMPERATURE —DEGREES C. 


Family having lowest slopes. Data 
taken at 1,000 to 8,000 volts after 
one to ten minutes 
Fig. 2—Insulation resistance versus 
temperature. 


Operating conditions apparently have a 
large effect on these characteristics, for 
data indicate that even after years of 
operation changes in the value of M for 
a given machine may occur from year to 
year. This is evident from figure 3 in 
which the curves having an average value 
for M='%4 were taken in 1938 shortly 
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35,300 kva turbogenerator, 13.8 kv, 60 
cycles, 1,800 rpm 

Fig. 4—Change in ten-minute insula- 

tion resistance with time during gen- 
erator dry-out. 
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after a new generator was placed in 
service. The curves having an average 
value for M=%o were taken on this 
same machine approximately two years 
later. The machine had been operated 
about 72 per cent of the elapsed time at 
an average of 95 per cent of rated capac- 
ity and had been run for several days, 
well loaded, before the last test. It is ap- 
parent, therefore that the value of M 
may vary for a given machine but it is 
not known definitely whether this varia- 
tion is due to differences in moisture or 
volatile matter content in the insulation, 
or whether it is due to some aging or 
curing action which has been under way 
during the many continuous hours of 
high load operation. It is believed that 
moisture is the most likely cause of the 
variation, 

While extrapolation of the curves of 
Figure 3 appears to meet in a point at low 
temperatures other data indicate paral- 
lelism or a meeting at high temperatures. 
The reason for and meaning of these 
variations are not known. 

No definite formula applicable to all 
machines, or even to the same machine 
under various conditions, can be given at 
this time for the relation of insulation re- 
Two readings 
taken at the same date on a machine will 
establish a curve for that machine for a 
definite condition of the insulation. A 
change in slope of an insulation resist- 
ance - temperature curve indicates a 
change in the insulation condition. 


sistance to temperature. 


Effect of Moisture Content 


Accurate insulation resistance data are 
very useful in determining the progress of 
drying machine insulation. It is custo- 
mary to dry a machine until the insula- 
tion resistance readings at constant tem- 
perature approach a constant value when 
plotted with regard to time. When dry- 
ing out, the attainment of a constant 
insulation resistance at a constant tem- 
perature is a better indication of dryness 
than is the attainment of some previously 
selected value. 

Figure 4 indicates the variation of in- 
sulation resistance of a new turbo-genera- 
tor whose winding is being dried. Each 
point of insulation resistance was taken 
after ten minutes application of test volt- 
age. The insulation resistance dropped 
rapidly as the winding temperature in- 
creased and then recovered as the mois- 
ture was driven from the _ insulation. 
When the test was terminated, the insula- 
tion resistance rose rapidly as the winding 
temperature decreased. 
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68,750 kva turbogenerator, 13.2 kv, 60 
cycles, 1,800 rmp 
Data taken following acceptance 
test run 

A Insulation resistance at 10 min. 
— M = 1/53 

B Insulation resistance at 4 min. 
— M = 1/50 

C Insulation resistance at 1 min. 
—M= 1/41 

D Insulation resistance at 30 sec. 
— M = 1/39 

E Insulation resistance at 15 sec. 
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Data taken following about two years 
of base-load service 
F Insulation resistance at 10 min. 


— M = 1/115 

G Insulation resistance at 4 min. 
— M = 1/74 

H Insulation resistance at 1 min. 
— M= 1/41 

| Insulation resistance at 30 sec. 
— M = 1/36 

J Insulation resistance at 15 sec. 
— M = 1/34 


Avg. — M = 1/60 

Fig. 3—Insulation resistance versus 

temperature for different periods of 
voltage application. 


Figure 5 gives another method of plot- 
ting similar data as taken on the initial 
dry-out run of a 37,500-kva water-wheel 
generator and illustrates the value of the 
one- and ten-minute readings in obtaining 
a clear picture of the conditions during 
machine dry-out. It will be noted that as 
the run progressed the separation be- 
tween the curves increased, indicating an 
effective drying of the insulation and the 
resulting increase of absorption effect in 
the dielectric. 

The degree of moisture content in the 
outer layers of generator winding insula- 
tion has a very marked effect on the insu- 
lation resistance. A machine which has 
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37,500 kva hydrogenerator, 13.3 kv, 25 
cycles, 100 rpm 
Fig. 5—Change in one-minute and 
ten-minute insulation resistance with 
time during generator dry-out. 


been running regularly will generally 
have a much higher insulation resistance 
at room temperature than the same ma- 
chine after being idle for several weeks 
in a humid atmosphere. A relatively low 
insulation resistance resulting from ex- 
posure to moist air does not necessarily 
mean that the insulation is inferior or 
that the machine is not safe for operation. 
If the insulation resistance is still reason- 
ably high for the machine in question as 
shown by reference to periodic test data 
it may be returned to service and the 
moisture will be driven from its windings 
by the increased machine temperature. 

An interesting case, illustrating the use 
of insulation resistance curves in deter- 
mining the effects of moisture, concerns a 
machine which had been subjected to 
flood waters. After dry-out, the insula- 
tion resistance increased to a satisfactory 
though not a high value and the machine 
was placed in service. The unit was ope- 
rated with cooling air supplied through a 
spray system equipped with baffles for re- 
moving water from the air before it 
reached the generator. Later, after fairly 
continuous service, the generator was 
found to have low insulation resistance. 
The cooling air was suspected of carrying 
moisture into the machine and preventing 
thorough drying. The unit was operated 
under test load for two hours using rela- 
tively dry turbine room air for generator 
cooling to learn of its effect on insulation 
resistance. Curves 4 and B of figure 6 
show the insulation resistance results be- 
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fore and after this change in cooling air. 
As a result of these tests the unit, and 
several others in the same plant were 
equipped with surface coolers and a 
closed ventilating system, with improve- 
ment in insulation resistance as shown 
by curve C of Figure 6. 

Spray type air washers have not caused 
similar trouble at certain other locations 
where the same type of tests were made 
on generators whose windings had not 
been submerged. 


Effect of Test-V oltage Magnitude 


Insulation resistance measurements at 
75 degrees centigrade of dry insulation in 
good condition will be affected very little 
by wide variations in test voltage. The 
effect appears to increase somewhat at 
lower temperatures as will be noted on 
Figure 7. Windings having high leakage 
due to moisture or dirt, or other types of 
deterioration, may show a more pro- 
nounced reduction in insulation resistance 
as the test voltage is increased. 

Results of complete tests on two ma- 
chines, have indicated there may be some 
merit in comparisons between insulation 
resistance measurements at two different 
d-c voltages, at the same winding tem- 
perature. A 25,000-kw generator winding 
section was given a dielectric absorption 
test at 2.5 kv and at 15 kv d-c. The coils 
were then punctured on a 60-cycle high 
potential test and the insulation resistance 
values at the two voltages were again 
taken. The first test gave a ratio of ap- 
proximately 2 to 1 with the 2,500-volt 
measurement being higher. The second 
test gave an insulation resistance ratio of 
approximately 6 to | after the insulation 
had been punctured. This test was re- 
peated on another coil group and the 
ratio changed from approximately 2 to 1 
to a ratio of approximately 4% to 1. 
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30,000 kw, turbo-generator, 6.6 kv, 25 
cycles, 1,500 rpm 
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Fig. 7—Insulation resistance versus 
test voltage at different winding tem- 
peratures. 
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TIME — MINUTES 


25,000 kva generator, 13.2 kv, 
60 cycles, 1,800 rpm 
Tests made at 500 and 1,000 volts dc. 
Winding temperature 74 degrees centi- 
grade 
A—After using a water spray air 
washer. Cooling air humidity — 78 
percent 
B—After using turbine-room air at ap- 
proximately 38 percent humidity dur- 
ing a two-hour load run made immedi- 
ately after test A 
C—After using a closed ventilation 
system and surface coolers for about 
one month 
Fig. 6—Armature-winding insulation 
resistance versus time. 


The stator winding of a 30,000-kv syn- 
chronous condenser was found in very 
bad condition on visual inspection in a 
plant where two machines of the some 
rating and age were operating. The insu- 
lation resistance of the winding which 
had to be replaced was found to have a 
ratio of more than 7 to 1 between the 
2,500-volt and 20,000-volt tests, respec- 
tively. The insulation resistance of the 
other machine was found to have a rela- 
tion of approximately 1.25 to 1 for the 
500-volt and 10,000-volt tests and 1.2 to 
1 for the 2,500-volt and 10,000-volt tests, 
respectively. The winding of this ma- 
chine appeared to be in excellent condi- 
tion. 

While sufficient data have not been 
accumulated to permit final conclusions, 
they do indicate that a wide difference in 
insulation values determined by low and 
high voltage tests should lead one to 
suspect irregularities in the insulation. 
Efforts at conducting voltage tests under 
staged conditions by mechanical damage 
have met with poor success because of 
the difficulty of keeping reductions in the 
dielectric strength of armature bar insu- 
lation under control. 


Insulation Power Factor 
Power factor testing of generator 
windings is not in common use. Experi- 
ments have been made, however, to de- 
termine whether some test of this type 
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may be useful and practical. The 60- 
cycle power factor of generator insulation 
has been studied for different winding 
temperatures and impressed voltages. 


Equipment 


Any well constructed and properly 
shielded power factor measuring equip- 
ment is satisfactory. Circuits of the test 
instruments must be thoroughly shielded 
and guarded to prevent interference from 
other energized equipment. Use of the 
ordinary wattmeter, voltmeter, and am- 
meter is not likely to give satisfactory re- 
sults. Suitable commercial measuring 
equipment is available from 
sources. A testing supply of ample 
capacity to furnish the charging current 
at the measurement voltage should be 
used. 

Park and Skeats* have shown that gen- 
erator winding capacitance can be deter- 
mined fairly accurately by use of the 


formula c= K. - a.) 
a/ kv(1+0.08 kv) 


several 


micro- 


farads per phase. 


The constant K, has the following 








values: 
Assumed 
Peripheral 
K, Speed Ft/Min 
Solid round rotors......0.0187....22,000 
Salient-pole generators 
without amortisseurs. .0.0347....10,000 
Salient-pole generators 
without amortisseurs. .0.0317....11,000 





C is approximately inversely proportional 
to peripheral speed. 
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Capacitance of connecting cables must 
be added if included in the test. 

Charging current at high voltage may 
be 25 per cent to 100 per cent above that 
determined by the capacitance constant 
alone, depending upon the extent of the 
corona losses, which vary with the im- 
pressed voltage. 


Results 


Power factor measurements on ma- 
chine insulation may be affected by many 
conditions, most of which are similar to 
those outlined for d-c insulation resist- 
ance. The time of voltage application 
appears to have little effect on winding 
power factor unless it causes heating 
within the insulation. Winding tempera- 
ture and moisture content will have a 
pronounced effect, and winding capaci- 
tance is, of course, an important factor. 
Voltage magnitude has an effect on 
power factor causing it to increase as the 
voltage is increased over the normal test 
range. 

Insulation power factor should be 
nearly constant at each voltage below the 
ionization value. 

Figure 8 shows the typical variations 
of winding power factor with different 
values of applied alternating voltage at 
different temperatures. 

Power factor measurements have thus 
far produced little data which may be 
used to indicate insulation condition, 
other than moisture content. 

No experiments have been conducted 
on dielectric loss characteristics by the 


Fig. 9—(Left) lonization 


detection apparatus ready 
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POWER FACTOR 
TEMPERATURE ——> 





° t 2 & 5 6 7 9 ww” 
TEST VOLTAGE -KV. 60 CYCLE 


30,000 kw, turbo-generator, 6.6 kv, 25 
cycles, 1,500 rpm 
Fig. 8—Insulation power factor ver- 
sus test voltage at different winding 
temperatures. 

subject committee. European engineers 
have had some success with this method, 
particularly as applied to control of 
manufacturing processes. It has received 
little attention as a means for supervising 
the insulation characteristics of an ope- 
rating machine. 


Ionization Measurements 

Both qualitative and quantitative ioni- 
zation measurements? have been investi- 
gated to determine whether such meas- 
urements can be used to detect insulation 
irregularities in generator insulation. The 
quantitative tests were designed to obtain 
a characteristic showing the relative mag- 
nitudes of ionization discharge from a 
generator winding as the applied a-c volt- 
age was varied, and to determine whether 
this might have any relation to the 
physical condition of the insulation or to 
its dielectric strength. Qualitative tests 
were designed to locate ionization points 
in the winding on the supposition that 
ionization would be present at weak 













































































for use. points in the insulation. 
Apparatus used for the qualitative tests 
TESTING 
LINE INDUCTION 
FILTER REGULATOR — "PANSFORME 
208 VOLTS T 
? = 
GENERATOR 
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WIRE? ' ¥. AMPLIFIER cIRCUIT a METER ' 
= =====T > {DETECTOR : 
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INDUCTIVE | COPPE 
SHUNT 1 OXIDE : 
1 RECTIFIER ’ 
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Fig. 10—Connections of apparatus for measurement of ionization 
intensity in generator windings. 
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INSULATION TeEsts* 1935-1940 




















Armature- 
Armature Armature- Insulation Power Factor High-Voltage 
Insulation Insulation Resistance we Breakdown (Kv) 
f+) - 
Rating Volt- Speed Age Time Temp. PerCent Temp. age Armature 
(Kva) age (RPM) (rs.) Type Megohms (Min.) Voltage (°C) PF. (°C) (Kv) 60 Cy. 
12,000. .11,400.. 750 <gapenad | 2,000 O as 500 né “ weepedeasseedenneseceasuece 35 
12,000. .11,400.. 750 C—O | 1,150 10 500 os a ae 20 < es 45 
20,000.. 6,600.. 1,500 er: ae | 300 10 500 <<. a Be ere & a 39 
20,000.. 6,600.. 1,500 ‘ Dla wkae B 350 10 500 ‘io 6.5 22 3.8.. 43 
14,000.. 7,800. . 720 <i o e aw A 310/185 10 500/5,000 20 s-= 20 4.5.. 46 
54/35 10 500/5,000 47 
68,750. .13,800.. 1,800 ae: Sere pass 200 10 8,000 36 
Besse ns<< 208 . 2 8,000 36 
33,000. .11,000.. 360 eet ss 38/28 . oa 1,000/5,000 -- 56 
55,000. .11,000. . 360 a erielecdeiacal — See 285 <a 5,000 om ae 
00,000..16,500.. 1,800 ere eee a 2,200 25 1,000 -- 2 ren 
15,000. .13,200.. a ae peraree 36 = oe as 1,000 os Me 65006060006000500086 aaneee 26 (Before rewinding) 
18,750.. 6,600. . 112.5 eased A ‘ 33 10 8,000 i. ee ee Se 35 2.5 
13 35 8 ..8 (Min.) 21.4 (avg. of 
18 coils) 
30,000..12,000.. 1,800 , rr sb 32/26 10 5,000/15,000 28 
30,000.. 9,250.. 1,500 ‘eskatal MeRSe aa a man 700/500 10 . 4,000/9,000 30 ..7.5/9.0 30 .4/10 
3,500..12,000.. 1,200 a. Dee A 16and17 cate 1,000 6 ..22to29 1 . 3.5..22.5 Min. (avg.—51.5 
(Arm kv) (2 unite—same 
& rating) 
Fld.) 
28,600..13,800.. 1,800 pnmmeeaal’ Buc 74 10 470 ‘ ° air os 8 to 14 (3 coils tested) 
23,750..11,000.. 1,200 Ciawee a 40,000/coil 3 500 11 o oF 1l 6..17 to 35 (1/s of coils) 
(Avg.) 
23,750..11,000.. 1,200 Sere : re 460 1 470 21 3.2 a6 4s OS 
3,500.. 2,300.. 1,800 en, ee a 1,000 S. os 470 21 
4,000.. 2,300.. 1,800 ee. eer Minas 200 S as 470 21 
8,000..11,000.. 1,800 a ee | a 340 1 470 21 8.9 31 =|.. 0.5 
20,000..11,000.. 1,800 oe : re 195 1 470 21 6.7 os as Be 
23,750..11,000.. 1,200 ore ae 955 1 470 21 3.5 50 - 0.5 
23,750..11,000.. 1,200 (ee B 345 470 21 9.8 46 .. 0.5 
43,750..11,000.. 1,800 yee | oe 140 © 6s 470 a 5.4 6 os CS 
10,000. .11,000.. 94 nee | ar 475/275 10 1,000 36/60 
10,000. .11,000. . 94 er B. 670 10 1,000 -. 63 
13,750. .13,000.. 94 a ee B.. 265 10 1,000 69 
10,000. .11,000. . 94 ee B. 235 10 1,000 60 
10,000. .11,000.. 94 Reere  eeeaes B. 845/157 10 1,000 28/70 
12,000. .11,000. . 116 ee | : 311 10 1,000 69 
12,000. .11,000.. 116 re ewan ies 136 10 1,000 73 
12,000. .11,000.. 94 . ere B 540 10 1,000 29 
15,000. .13,200. . 94.7 ens B 36 10 1,000 PE. ° pansdehesakdeeskan eden tne 26 (Before rewinding 
two years earlier) 
15,000. .13,200. . 94.7 cl, eee | 35 ar 1,000 80 
12,500. .13,200.. 1,800 as B. 1,270/200 10 1,000 41/79 
12,500. .13,200.. 1,800 iis won B 820/164 10 1,000 . 44/73 
30,000..12,000.. 1,200 acaced B a  —‘seteghiede 4,000/12,000 ..(Room).. 10 ..(Room)..10 ..14 (Old winding re- 
placed in 1939) 
ae B. | ees a 4,000/12,000 ..(Room).. 8 .. (Room). .10 (New winding) 
1,500.. 2,700.. 1,200 a Rives 65 a 1,000 so ae oo <- “<a> a 3.5 
2,500.. 2,300.. 3,600 Pen me Bia 150/phase Bina 1,000 20.=C(ti«w. C8 oa re 6.5 
( 6 Be a! rere B.... 1,500/phase 10 2,500 40 ae os OE cee 25 (38°C) 
27,777..13,200.. 1,800 phi avec Cathy Sinectene dat Seer teheds xa Ske be 5 5GK awa dad we died ehh bed as 6.2 53 ..10 18 (53°C) 
30,000. . 13,600. . 720 | ae ’ Pe 2,200/1,900 10 2,500/10,000 25 
30,000. .13,600... 720 ook. ce Bicee GRE R 10 2,500/10,000 Me. pAaeetehakedheaake eee ee 26.3 (Avg.) 
(Ph-1) 
5,800/2,700/800 .. 10 ..2,500/10,000/20,000.. 30 
(Ph-2) 
30,000. .13,600. . 720 Oan6s B - 400 (1-Ph) 10 2,500 20 
920 (All Ph) 10 2,500 20 
Es. BD 8 sacccssaces LC 950 10 1,000 28 
30,000. .13,270.. 300 beedeeeawodd ; 1,000 Be os 2,500 
14,000.. 6,000.. 720 ae Res 135/105 10 ..  1,000/8,000 5, 2678. 8 
1,500. .11,000.. 375 a eee Biace 1,200 arr 25,000 30 
80,000. 14,400.. 1,800 eee nae 100 ae 1,000 70 
350/200 Final 1,000/10,000 33 
80,000 14,400.. 1,800 ee See iene 80 10 1,000 43 
80,000..1 ,400. ,800 es See | ae 19 10 1,000 45 
18,750. .13,200.. 1,800 es eee Ee 99/12 10 500 32/63 
18,750. .13,200.. ,800 .24.. De xites 125/25 10 500 28/74 
25,000..13,200.. ,800 Bice ss B.... 520/50 — 500 37/75 
31,250..13,800.. 1,800 .... 3..... B.... 900/190 10 500 34/72 
30,000... 6,600.. 1,500 _ ae B 170/110 10 1,000/20,00 37 i; 
24,000. .13,800.. 1,800 eee hiss 100 10 ae . 47 - . & 32.7 (Avg.) 
23,500..13,800.. 720 .... 3..... ee 950 10 1,000 34 
58,800..13,800.. 3,600 Pes, “eee B.... 1,500/2,100 10/35 1,000 27 
188,500. . 13,800. .1,800/1,200....13..... a 15/19 10 1,000 33 
188,400..13,800.. 1800 a B 40/21 10 1,000 25/43 
160,000. 11400.. 1,500 - ee B. 560 & 660 10 1,000 --(M i i indi 
24,000..13,200.. 1,800 -...-. Nate 330 10 1,000 37 + -(BMachine hes two independent windlags) 
23,500. .13,800. . 720 A ere | ae 120 10 1,000 35 
35,000..11,400.. 1,500 peor B. 1,000 10 1,000 42 
35,300..13,800.. 1,800 Sica, Wasa aera ae 460 10 500 





* Insulation resistance data on 40 machines not listed because of lack of full rating information. 
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is shown in Figure 9. Equipment for the 
quantitative measurements was con- 
nected as indicated in Figure 10. Com- 
plete shielding of the apparatus is neces- 
sary, and even then external disturbances 
due to radiations from energized equip- 
ment nearby are bothersome. For the 
quantitative tests the radiations in the 
radio frequency range were amplified, 
rectified, and measured by a sensitive d-c 
instrument. The measurements were 
relative only and not of any definite fig- 
ure in amperes of ionization current. 


Results of Qualitative Measurements 


The qualitative ionization tests deter- 
mined not only the impressed voltage at 
which ionization began, but were reason- 
ably successful in determining the loca- 
tions at which more severe ionization was 
present. On 6.6-kv and 11.4-kv genera- 
tors having old winding designs varying 
in insulation structure from 100 per cent 
class B to all class 4 construction in the 
slot section, the voltage at which ioniza- 
tion was noted varied from about 1,000 
volts to approximately 7,000 volts. The 
machine on which ionization was detected 
at 7,000 volts and 21 degrees centigrade, 
was a 7.8-kv class A insulated unit. 
When this winding temperature was 
raised to 47 degrees centigrade, ionization 
could be detected at about 5,000 volts. 

Ionization was detected at 1,000 volts 
on a 6.6-kv machine with mica insulation 
at a point where the coil passed through 
an air duct at the center of the stator 
winding. Though signs of corona pitting 
were expected in the insulation and heavy 
paper protective covering actually no evi- 
dence of such damage was found. 

Where an aerial was used for detec- 
tion, the only radiations due to ionization 
which were picked up in the slot sections 
of the stators were at air ducts and at the 
outer edges of the stator iron, even though 
the voltage was raised to more than two 
times machine rated voltage. This may 
be explained partially by the shielding 
effect that the stator conductors receive 
in the slot sections. Ionization was de- 
tected at the end turns of all machines 
tested by this method, at voltages vary- 
ing from 25 per cent to 50 per cent of 
machine rated voltage. 

An attempt was made with the search 
aerial to locate points where intentional 
damage had been inflicted to the insula- 
tion of various generators, by bruising 
the insulation with hammer blows, by 
cracking the insulation in bending, and 
by cutting into the insulation structure 
with a knife. The qualitative measure- 
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ments gave no clear indication that ioni- 
zation had increased or that it developed 
at a lower voltage. 


Results of Quantitative Measurements 


Quantitative ionization tests 
made to determine the relation of ioniza- 
tion discharge with change in impressed 
voltage and to determine whether the 
rate of change could be used to detect 
insulation damage or deterioration. Fig- 


were 


ure 11 shows the curves obtained on a 
class A insulated machine for all three 
phases, two phases separately, and for a 
section of another phase winding whose 
insulation had been intentionally dam- 


|| 
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14,000 kw vertical turbogenerator, 
7.8 kv, 60 cycles, 720 rpm 
A—Phase 3 
B—Phase 2 
C—Phases 2 and 3 and section of 
phase 1 
D—Section of phase 1 
Fig. 11—lIonization intensity mea- 
surements on each phase of a genera- 
tor winding. 


aged as previously described. It was 
thought that the curve would show a step 
type characteristic giving sudden increases 
of ionization units at increasingly rapid 
steps as the impressed voltage was in- 
creased. This characteristic does seem to 
be partially realized in the curves for the 
two separate phase tests, though not to 
the degree anticipated. The results on the 
winding section which had been damaged 
were somewhat surprising since the wind- 
ing failed to ground as the voltage was 
approaching 16 kv. This is only 1,000 
volts above the highest voltage at which 
a measurement of ionization units was 
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made. The curve shape gives no indica- 
tion of approaching failure. 


High-Voltage Tests—A-C and D-C 

A survey of coil insulation strength 
was made on a number of machines 
where the machine was being removed 
permanently from service or where the 
winding was to be replaced. The work 
consisted of a-c high potential tests, to 
breakdown, on different phases and dif- 
ferent coil sections and, in some cases, 
was supplemented by tests using d-c volt- 
age from Kenotron testing equipment. 
These tests were made in conjunction 
with other measurements on winding sec- 
tions as found and on coil sections which 
had been subjected to various types of 
mechanical damage intentionally inflicted. 
Special attention was also given to deter- 
mination of the relative a-c and d-c 
strength of winding insulation. 


Effect of Age on Dielectric Strength 


Generator armature winding insula- 
tion strengths were found remarkably 
high even after 20 to 30 years of service, 
as will be noted by reference to Table II. 
There were occasional failures at volt- 
ages less than twice normal rated voltage 
attributable to mechanical injury which 
had developed in the insulation and 
which could not be seen until the wind- 
ing was disassembled. Most of the break- 
down voltages were far in excess of the 
voltage specified for new machines in the 
AIEE Standards. A 6.6-kv generator 
with 1915 class B insulation failed at the 
end turns at approximately 614 times 
rated terminal voltage on several tests. 
This is the machine on which ionization 
was detected in the slot section at the air 
duct with an impressed potential of only 
1,000 volts. It was impossible to obtain 
a failure on one of the armature bars 
after the end-turn brackets had been dis- 
assembled, though the voltage was raised 
momentarily to 72 kv and held at 68 kv 
(over 10 times normal) for a period of 5 
minutes. This case is exceptional and is 
not intended to convey the thought that 
armature bar insulation has this safety 
factor as a general thing. 


Rotor Dielectric Tests 

Ten turbogenerator fields were tested 
to destruction, with breakdown voltages 
varying from 1 to 5.5 kv. Six of the fields 
punctured at values between 1 and 2 kv 
which indicates that, in order to prevent 
undue stress, routine field testing should 
preferably be done with a 500-volt source 
rather than with a 1,000-volt source. 
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A-C Versus D-C 


Numerous tests have been made to 
determine the relative strengths of gen- 
erator insulation as determined by break- 
down voltage using a-c and d-c test 
equipment. An established ratio between 
the two types of tests will permit use of 
low capacity d-c testing equipment on 
large armature windings. 

Such tests were made by selecting a 
group of four to six coils, each at differ- 
ent locations, around the periphery of the 
stator for each type of test. Unusually 
low breakdown strengths were disre- 
garded as being caused by abnormal 
weaknesses in the coil. Experiments made 
to date have given the following results: 


Dielectric Strength 


TaBLe III 








Average Insulation 
Breakdown 
Strength 





A-C 
Voltage D-C 





Ratio 

(RMS) Voltage D-C/A-C 
Machine Kv Kv (RMS) 
2.3-Ev MOS. 0.65520. eee «SE 
Z3-Ebw maeter.........0 2-6. je: ar 


13.8-kv, 30-mva_ syn- 
chronous condenser. 
6.6-kv, 30-mva turbo- 
WOMEEMOE  oocccinse PO. AGF 2422438 


288.2: SBS. ..5::38M6 





Similar tests have been performed in 
the laboratory on a group of spare gene- 
rator coils, no end-turn supports were 
used. The slot sections of the coil were 
grounded carefully by clamping them 
into metal troughs. The average 60-cycle 
break-down was 65 kv. The d-c value 
varied from 150 to 175 kv. The ratio is 
approximately 2.5, which approximates 
values to be expected in cable insulations. 
It is thought the test set-up, by reducing 
ionization, may have more nearly repre- 
sented a cable structure than it did a 
generator coil structure. 


Relation Between Insulation 
Resistance and Dielectric Strength 


Since the ultimate objective of this 
investigation has been to determine a test 
method or a group of tests which could 
be used to determine the true quality of 
generator insulation with regard to its 
ability to withstand high voltage, much 
time has been spent in attempting to find 
a relation between dielectric strength as 
determined by a-c and d-c breakdown and 
various d-c insulation resistance measure- 
ments made at non-destructive voltages. 
In the early work, insulation resistance 
magnitudes were compared with 60-cycle 
breakdown strength on many coils. The 
investigation has been enlarged to include 
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comparisons between insulation strength 
determined by a-c breakdown tests with 
dielectric absorption curve shapes and 
variations in insulation resistance char- 
acteristics at widely varying values of d-c 
voltage. Comparative insulation re- 
sistance and a-c breakdown tests have 
also been made under many conditions 
of deliberate mechanical damage to the 
insulation. 

At present, no claim can be made that 
the ultimate objective has been attained. 
Comparisons between single insulation 
resistance measurements and dielectric 
strength seem to have little or no value 
and, under certain circumstances, the in- 
sulation resistance at moderate d-c volt- 
ages has been found to increase after the 
winding has been punctured on an a-c 
high potential test. 


Location of Dielectric Failures 


Stator winding insulation failures on 
breakdown tests occurred frequently at 
the end-turns. In some machines several 
coils were punctured, using both a-c and 
d-c, without a single failure occurring in 
the slot section. As indicated in Table II 
the insulation strengths varied widely but 
invariably if a number of coils were 
tested, it was found that the weakest 
portion of the winding structure was at 
the end-turns. 

Most end-turn failures occurred from 
the winding to the supporting brackets 
which always involved a flash through a 
short air gap. The insulation recovery 
after these failures was such that insula- 
tion resistance measurements did not 
detect any change in the winding charac- 
teristics. The failures which occurred in 
the slot sections appeared at the end of 
the slot or at the edge of an air duct in 
the stator iron. It is possible that ioniza- 
tion or swelling of the insulation at these 
points caused damages which reduced the 
dielectric strength but we have not been 
able to confirm the predominating cause. 
Very few machines have shown severe 
distress as a result of corona. In the few 
cases where effects of corona have been 
noted, the class 4 outer layer only has 
been affected. “There has been no case 
where direct injury to mica insulation 
due to corona action has been discovered. 


Conclusions 
1. The industry will obtain increased 
value from its insulation testing if the 
known causes for variations in the results 
are carefully taken into account. 
2. Insulation resistance varies widely 
with type and speed of machine, type and 
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condition of winding, degree of cleanli- 
ness, temperature, moisture content, and 
extent of d-c charge on the winding. 
“Spot” readings, particularly, may be 
misleading unless carefully corrected for 
various factors affecting the reading. 
However, periodic readings may indicate 
a trend of the general conditions of the 
insulation. 

3. There is at present insufficient data 
to permit accurate correction of insula- 
tion resistance readings for all factors 
affecting these readings. 

4. Slopes of the resistance-time curves 
may be of value as an indicator of insula- 
tion condition. They are satisfactory 
indices of excessive moisture content in 
the insulation. 

5. Insulation resistance-time curves 
are extremely useful to indicate the prog- 
ress of winding dry-out. 

6. Comparisons of insulation resist- 
ance-time curves taken at widely different 
d-c voltages may prove of value in deter- 
mining insulation condition. 

7. The voltage effect on winding in- 
sulation resistance appears to be greater 
as the winding temperature is reduced, 
or as the moisture content is increased. 

8. Power factor tests have given little 
indication of value in locating faults or 
incipient faults in generator windings. 
However, power factor measurements 
may prove to be an indicator of the trend 
of the general condition of the insulation 
including moisture content in a given 
machine if records are kept of periodic 
readings. 

9. Sixty-cycle ionization tests have 
given no indication of value in predicting 
generator insulation condition or locating 
weak spots in windings. 

10. D-c/a-c (rms) relative dielectric 
strength of generator insulation appears 
to approach \/2. Additional tests must 
be made to establish this more accurately. 

11. Dielectric strengths of old arma- 
ture windings have been found to be 
generally high. 

12. The end-turns of old generator 
windings appear to be weaker dielectri- 
cally than the slot sections. 

13. Preferably, field windings should 
not be stressed to more than 500 volts 
d-c in routine testing. 

REFERENCES 

1. Progress Report—INVESTIGATION OF TEST 
METHODS FOR DETERMINING OPERATING CONDI- 
TION OF GENERATOR INSULATION, H. R. Stewart. 
Electrical Equipment Committee, EEI, Eighth 
Meeting, Chicago, Illinois, October 7 and 8, 1935. 
(Note: The foregoing item is out of print, but a 
supplementary mimeographed pamphlet, “Guides for 
Initial, Periodic, and Experimental Testing of Gener- 


ator Insulation” is available in a limited quantity.) 
(Continued on page 40) 
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TILITIES in 
country report enthusiastic audi- 
ences and highly satisfactory results at 
every showing of “It Happened in the 


every part of the 


Kitchen,” the new full color talking 
motion picture recently released by The 
Modern Kitchen Bureau. 

Each showing of the picture achieves 
two results, utility executives find. First, 
the picture gives homemakers the latest 
facts on how electrical appliances pro- 
vide increased nutrition, the most efh- 
cient use of appliances, how to plan 
kitchens to save time and steps, and 
other timely data to help them meet the 
demands of the war period; second, the 
film helps to build up a backlog of de- 
sire for electrical appliances, that will 
be ready to flow through the floodgates 
when there will again be plenty of appli- 
ances to sell. 

Customers of today and those of to- 
morrow are equally suitable audiences, 
reports coming in to the Bureau indicate. 
Women’s clubs, parent-teacher associa- 
tions, church groups, all form ready- 
made audiences of real importance to the 
utility; and the home economics classes 
of local schools learn from this movie 
the facts about the all-electric kitchen 
that will make them highly profitable 
customers tomorrow. 


Some Typical Reports 
Here are some reports of typical show- 
ings of “It Happened in the Kitchen,” 
selected from those coming in every day 
to the Bureau. 





One of the opening scenes from the new full-color, talking 
motion picture “It Happened in the Kitchen.” Here you see 
. a typical American family in their typical 

old-fashioned kitchen. 


the Joneses . . 
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MKB Movie Geared to War Conditions 


West Penn Power Company, Pitts- 
burgh, showed the film to a high school 
home economics class and reported: ‘“In- 
structor and students found the film very 
helpful and stimulating in connection 
with their work on kitchen planning and 
electrical equipment. Students are to 
prepare written reports of their reac- 
tions, which their instructor will forward 
to us,” writes Harry Restofski, Sales 
And when the 
film was presented at a dealer cooking 
school, he reported: ““Women seemed 
to enjoy the film very much, and the 
dealer thought the showing very worth- 
while.” 


Promotion Manager. 


“The showing resulted in the sale of 
an all-electric kitchen,’ when the movie 
was shown to an audience of six kitchen 
modernization prospects of Boston Edi- 
son Company. 

Buffalo Niagara and Eastern Power 
Corporation, Buffalo, has made more 
than 30 showings of the film to date. 
Additional requests are continually be- 
ing received from women’s clubs and 
professional groups. “In all cases, the 
audience reaction has been excellent,”’ the 
company reports. 

Georgia Power Company, Atlanta, 
has made showings to audiences of as 
many as 600 women. ‘Following the 
showing of the film, small groups of 
ladies in attendance gathered to discuss 
the possibility of rearranging the equip- 
ment in their individual kitchens. This 
would indicate that the film definitely 
stimulates some action on the part of 


O. M. Jackson, 
Sales Promotion Manager, writes. 

Among other utilities reporting suc- 
cessful showings of “It Happened in the 
Kitchen” are Consumers Power Com- 
pany, Jackson, Michigan; Alabama Pow- 
er Company, Birmingham, Ala.; Gulf 
States Utilities Company, Beaumont, 
Texas, and Nebraska Power Company, 
Omaha. 


those in attendance,” 


“It Happened in the Kitchen,” a 16 
mm. Kodachrome talking motion pic- 
ture, can be shown on any of the portable 
projectors now in use in thousands of 
schools, to both small and large audi- 
ences. 

The Modern Kitchen Bureau is of- 
fering a complete variety of booklets and 
other aids for use in building audiences 
for each showing, and for follow-up 
work afterwards. 

A purchase print of the film is offered 
at $220.00, which price includes such 
supplementary material as black and 
white photographs from the film for 
publicity and advertising use, suggestions 
for building audiences, and blueprints of 
major kitchens featured for distribution. 
Inspection prints of the picture are avail- 
able at a charge of $5.00; which is ap- 
plied against cost of the film if pur- 
chased. 

A practical plan book giving full de- 
tails of the picture, and suggestions for 
its best use, is available from The Mod- 
ern Kitchen Bureau, 420 Lexington 
Avenue, New York City. 


Pa 


sf 


Believe it or not, this used to be an old-fashioned kitchen... 

but you wouldn't know it now! The story of how the Jones 

family transformed their kitchen is told in the film “It 
Happened in the Kitchen.” 
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New Engineering Reports of the Joint 
D&R Subcommittee 


WO new Engineering Reports of 

the Joint Subcommittee on Devel- 
opment and Research—EEI-Bell System, 
have just been printed in pamphlet form. 
Both of these reports deal with certain 
aspects of the noise frequency coordina- 
tion of power and telephone circuits. 
Brief descriptions of the reports follow: 


Engineering Report No. 45*—Frequen- 
cy Weighting for Message Circuit Noise 
The problem of the evaluation of tele- 
phone circuit noise may be divided into 
two parts: (1) the measurement of noise 
in such a way that noises having equal 
interfering effects are measured as equal, 
and (2) the interpretation of the mea- 
sured magnitudes in terms which are 
useful in telephone engineering. The at- 
tention of the Joint Subcommittee on 
Development and Research has been di- 
rected in the past toward both phases of 
the problem, considerations involved in 
both the measurement of noise and the 
interpretation of the results having been 
covered in Engineering Report No. 25. 

Frequency weighting is of primary im- 
portance in the measurement phase of 
the noise evaluation problem. Frequency 
weightings for noise measurement are 
dependent upon the hearing mechanism, 
the telephone mechanism, including line, 
transmitter and receiver characteristics, 
as well as upon other more intangible 
factors such as the frequency composi- 
tion and magnitude of room noise, the 
manner of using telephone instruments, 
and the general experience of the tele- 
phone user. 

Frequency weightings applicable to 
the telephone plant as of 1935 were 
given in Engineering Report No. 32. 
Considerable progress has been made 
since that time in the science of tele- 
phony, and part of this progress has 
affected to a major degree the telephone 
mechanism, particularly the instruments 
used by the telephone subscriber in re- 
ceiving and transmitting speech. 

The frequency responses of the new 
telephone sets which are being moved 
into the telephone plant are considerably 
more uniform than those of their prede- 
cessors. This would suggest that certain 
related changes should be made in the 
frequency response of devices designed 


* EEI Publication I-7 — Price 20c to members; 


50c to non-members. 


for the objective measurement of noise 
on telephone circuits and in telephone 
receivers. Judgment tests of the effects 
of noise on telephone transmission when 
the new instruments are used have 
shown, in fact, that the objective noise 
measuring devices could be improved by 
changes in frequency response. There- 
fore, the devices which were suitable for 
measuring noise, when instruments of 
the type used in and before 1935 com- 
prised the subscriber plant, are becoming 
less suitable as the subscriber plant is 
changed to take advantage of the ad- 
vances that have been made in telephone 
set performance. 

Changes in frequency response also in- 
volve resulting 
changes in the numerical magnitude of 
measured noise and of the meaning of 
these magnitudes as related to interfer- 
ing effect, i.e., relation of interfering 
effect to numerical measured magnitudes 
with the weightings being compared. 

The purpose of this report is to de- 
scribe a new weighting which will be 
more suitable than the present standard 
weighting for use in measuring telephone 
circuit noise on that part of the telephone 
plant in which the subscriber facilities 
consist of the new instruments. 

From the point of view of interpreta- 
tion of measured results it is intended 
only to show that the noise magnitudes, 
which would be obtained with improved 
measuring devices embodying the new 
weightings just mentioned, could be used 
within the general framework of the 
method already established for relating 
noise magnitude to noise transmission 
impairment. 


consideration of the 





Engineering Report No. 46**—Suscep- 
tiveness of Subscriber Station Sets 
Information on the inductive suscep- 
tiveness of subscriber station apparatus 
is frequently required in connection with 
noise induction problems in the exchange 
telephone plant. Data of this character 
available to the field heretofore have 
been limited chiefly to sets employing 
type 337 transmitters and type 144 re- 
ceivers. The large number of type 557 
receivers now in the plant and the intro- 
duction of newer types of instruments, 
induction coils and ringers have empha- 
sized the need for more comprehensive 


** EEI Publication I-8 
$1.50 to non-members. 


Price 60c to members; 
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information on this subject. The results 
of an investigation undertaken to meet 
this need are summarized in this report. 

The report deals with sets arranged 
for grounded signaling with one terminal 
of the ringer or relay grounded perma- 
nently or during the talking period. It 
does not include tube sets or those relay 
sets in which the ringer or relay is 
grounded only during the signaling pe- 
riod. ‘The unbalances due to stations 
with non-grounded ringers are small and 
the receiver noise resulting from the 
action of longitudinal voltages on these 
unbalances is usually negligible. The 
manner in which receiver noise currents 
and metallic-circuit currents in the line 
are set up by grounded signaling 
branches is treated in some detail in 
Engineering Report No. 6 and is con- 
sidered in the present report only briefly 
in connection with the case of more than 
one set on a line. 

The material in the report has been 
arranged primarily with a view toward 
facilitating its use in practical problems. 
A comparison of the susceptiveness of a 
number of sets is given for two rather 
general conditions with regard to the 
frequency composition of noise to ground. 
Working tables intended to facilitate 
calculations of receiver noise from anal- 
yses of noise to ground in specific prob- 
lems are also included for the more 
commonly employed sets. A series of 
curves of single-frequency ratios of re- 
ceiver currents (in microamperes) per 
volt to ground constitutes the basic test 
data. These curves are more complete 
than the supplementary tables, so far as 
the types of sets and instrument com- 
binations are concerned, and provide in- 
formation on receiver currents due to 
set unbalances for cases not covered in 
the working tables. 

To permit direct comparisons of the 
susceptiveness of sets with the older and 
newer types of instruments, the values 
of receiver noise (in db) given in the 
tables for types 557 and HAI receivers 
have been adjusted approximately to the 
present scale of noise magnitudes (in db) 
for the type 144 receiver, i.e., equal val- 
ues of db for noise producing approxi- 
mately equal interfering effects in the 
three receivers. The 144 receiver noise 
scale was chosen for this purpose since 
the present receiver noise transmission 
impairments are related to noise magni- 
tudes in this type of receiver. Conver- 
sion of the adjusted db values to noise 
units may be made on the basis employed 
for the 144 receiver (0 db = 14 noise 
units). 
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1940 Census 


(Continued from page 24) 


counties, and for cities of 10,000 to 100,000: 
1940. 

Indians, Chinese, and Japanese, by sex, for 
counties, and for cities of 10,000 to 100,000. 

Composition of the rural-nonfarm popula- 
tion. 

Composition of the rural-farm population. 

Race and age, by sex, with rural-farm 
population, for minor civil divisions. 

(Final Second Series Reports are now available 
for the following States: Maine, New Hampshire, 
Vermont, Iowa, South Dakota, Delaware, West 
Virginia, Mississippi, Montana, Idaho, Wyominz, 
New Mexico, Arizona, Utah, and Nevada. When 
completed for all States, the reports will be bound 
under one (or more) cover known as Volume II—- 
Population, Characteristics of the Population). 


HOUSING 


First Series ReEports— Present limited 
tabulations of housing data for the State, 
counties, incorporated places of 1,000 in- 
habitants or more and minor civil divisions. 
Subjects presented for all areas are the total 
number of dwelling units classified by oc- 
cupancy and tenure, color of occupants, num- 
ber of persons per room, state of repair, and 
plumbing equipment; additional subjects 
shown for urban and rural-nonfarm areas 
include the number of residential structures, 
the average monthly rent or rental value of 
dwelling units, and the mortgage status of 
owner-occupied nonfarm units; and _ for 
rural-farm areas additional information is 
shown concerning electric lighting, running 
water, and toilet facilities. Tables presented 
are as follows: 

Characteristics of housing for State, urban 
and rural: 1940. 

Urban and rural-nonfarm housing, by con- 
tract or estimated monthly rent and mort- 
gage status, for the State: 1940. 

Rural-farm housing, by lighting equip- 
ment, running water, and toilet facilities, for 
the State: 1940. e 

Characteristics of housing for urban places, 
and for wards of cities of 10,000 inhabitants 
or more: 1940. 

Characteristics of housing for counties, by 
minor civil divisions and incorporated places 
of 1,000 inhabitants or more: 1940. 

Characteristics of rural-farm housing for 
counties, by minor civil divisions: 1940. 

Characteristics of housing for metropolitan 
districts, by minor civil divisions: 1940. 

(Final First Series printed reports on Housing 
are available for the following States: Maine, New 
Hampshire, Vermont, Rhode Island, North Dakota, 
South Dakota, Delaware, Mississippi, Arkansas, 
Montana, Idaho, Wyoming, New Mexico, Arizona, 
Utah and Nevada and a supplemental report of 
Block Statistics for Wilmington, Delaware. 

(The completed series will be bound and made 
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Commercial Committees Realigned for Victory 
Effort—General Power Conference in March 


Revamping of EEI commercial committee activities has been completed 
in accordance with the policy, announced in last month’s BULLETIN, which 
has the broad objective of stimulating service phases of utility company opera- 
tion as a vital contribution to the war effort. 

The over-all policy group will be the General Commercial Committee. 
Reporting to it will be committees on Lighting, Industrial Power and Heat- 
ing, Appliance Maintenance, Home Service, Dealer, Electric Water Heating, 
Farm Utilization, Wiring and Post War Planning. Two committees were 
discontinued—the Home Lighting Equipment Sales and Household Appliance 
Sales and two new committees were added—one on Appliance Maintenance 
and one on Post War Planning. The Air Conditioning Committee will be 
inactive. However, it will prepare and publish the statistical report for in- 
stallations in 1941 in accordance with standard practice. 


* * * 


R. E. Fisher, Vice-President, Pacific Gas & Electric Company, San Fran- 
cisco, and Chairman of the General Commercial Committee, has announced a 
General Power Conference to be scheduled the week of March 23. Monday 
will be Committee Day. There will be all “general” sessions on Tuesday, 
Wednesday and Thursday morning, March 24-26. The Conference will close 
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with a formal luncheon meeting. 


porting the Victory program. 





Commercial men of the industry have momentous problems in the indus- 
trial and agricultural fields along with important adjustments to make in sup- 
Electric service is in a key position in the 
battle-front and likewise the home-front. 
interested in electric power supply are invited to attend the meetings. 


Electrical manufacturers and others 








available as Volume I—Housing—Data for small 
areas). 

Related reports—Supplements to the first series 
of Housing bulletins present similar statistics for 
blocks in each city that in 1930 had 50,000 in- 
habitants or more. In the supplementary reports 
for cities, the block data are summarized for 


census tracts in tracted cities and for wards, or 
equivalent subdivisions, in untracted cities. 





SECOND SERIES REPORTs—Contain more de- 
tailed statistics for the State, for urban, 
rural-nonfarm, and rural-farm areas in the 
State, for counties, for rural-nonfarm and 
rural-farm parts of counties, for urban 
places, and for metropolitan districts. Addi- 
tional topics covered by the second series 
will include size of household, value or rent 
of farm dwelling units as well as nonfarm 
dwelling units, type of structure, exterior 
material, year built, number of rooms, light- 
ing equipment, water supply, toilet facilities, 
bathtub or shower, radio, refrigeration 
equipment, cooking fuel, heating equipment, 
heating equipment, heating fuel; and for 
tenant-occupied nonfarm dwelling units, 
gross monthly rent and inclusion of furniture 
in rent. The more significant items will be 
shown separately for the various occupancy, 
tenure, and color groups. 

Tuirp Series and other Housing Reports 
not yet issued. 








Buy DEFENSE SAVINGS BONDS and STAMPS 
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Domestic Electric 
Appliances 


(Continued from page 16) 

used by the various large appliances in 
domestic service last year and the re- 
sults since 1920 are shown graphically 
on the chart. Because it is impossible 
to distinguish between appliances bought 
by farmers and those bought by the gen- 
eral public, the classification ‘‘domestic 
service,” as used here, has been enlarged 
to include all current supplied to all non- 
farm homes and for all farm uses except 
irrigation pumping. It must not be con- 
fused with “residential” service, which 
does not include customers on “distinct 
rural rates.” 

Due to the continued increase in the 
efficiency of the newest units, the aver- 
age effective kilowatthour per refrigera- 
tor has been reduced from 344 in 1940 
to 318 in 1941—W. M. C. 


Surge Phenomena 

RECENT publication of the Brit- 

ish and Allied Industries Research 
Association entitled “Surge Phenomena” 
contains much valuable information on 
the general subject of surges on power 
lines. The publication is a 400 page, 
handsomely printed book, and represents 
seven years’ research on this subject for 
the Central Electricity Board. 

Of the 25 chapters, five deal with the 
study of lightning, its nature, magnitude 
of currents and potentials in lightning 
flashes, various methods of measurement 
employed and results obtained by investi- 
gators in many parts of the world. Six 
chapters deal with surge propagation on 
power lines, in which theoretical anal- 
yses are supplmented by surge propaga- 
tion tests on 33 kv and 132 kv lines. 
Four chapters deal with the surge volt- 
age distribution in transformers and 
three chapters discuss the effects of surges 
on insulation. The last seven chapters 
deal with various methods of protecting 
lines and equipment against damage from 
surges. The characteristics are given for 
a new type of surge filter developed dur- 
ing the course of the investigation, re- 
ferred to as the E.R.A. surge filter, and 
the results of tests on this and other pro- 
tective devices are presented. A fairly 
extensive bibliography of literature on 
the general subject of surges is included. 

The book contains much valuable in- 
formation in its numerous charts and 
tables, and includes many oscillographic 
records showing the behavior of surge 
currents and potentials. The clarity of 
presentation is augmented by summar- 
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izing statements at the beginning of each 
chapter, with conclusions at the end of 
each chapter. 

This publication may be obtained from 
the British Electrical and Allied Indus- 
tries Research Association, 15, Savoy 
Street, London, W.C. 2. The price is 
£2 10s, net.—H. W. 


Albert Lieberman 
LBERT LIEBERMAN, President 


of Southwestern Gas and Electric 
Company, died January 16, at Tex- 
arkana Hospital, ‘Texarkana, Texas, fol- 
lowing an illness of a few hours. 

Mr. Lieberman was born September 
30, 1886, in LaFayette County, Mis- 
souri. His career in the electric indus- 
try in the Southwest began in Mammoth 
Springs, Arkansas, where he served as 
an executive for a small hydro-electric 
company. He later went to Walnut 
Ridge, Arkansas, where he became asso- 
ciated with the Morrison-McCall inter- 
ests of St. Louis, and for ten years had 
charge of their properties in Arkansas, 
Oklahoma, and Missouri. During his 
association with Morrison & McCall, he 
acquired many utility properties, some of 
which are at this time owned and oper- 
ated by Southwestern Gas and Electric 
Company. He then went to McAlester, 
Oklahoma, for a short time as Vice- 
President and General Manager of the 
McAlester Gas and Coke Company. 

Early in 1926 Mr. Lieberman came to 
Southwestern Gas and Electric Company 
as Assistant to the President. In 1928 
he was elected Vice-President and Gen- 
eral Manager, and in March, 1929, was 
elected President in which capacity he 
had served until his untimely death. 

During his career with Southwestern 
Gas and Electric Company, Mr. Lieber- 
man saw the company grow from a small 
group of isolated properties to an effi- 
cient, well integrated electric system, 
serving 30,000 square 
miles. He also saw the development of 
the world’s largest oil field which is lo- 
cated within the boundaries served by his 
company. It was under his direction that 
the 45,000-kw Arsenal Hill generating 
station at Shreveport came into being. 

The last outstanding highlight of his 
career was his authorization for the con- 
struction of the highline from Overton, 
Texas, to a point east of Ashdown, Ar- 


approximatel y 


kansas, and another line from Ashdown 
to Weleetka, Oklahoma, in connection 
with the serving of the Aluminum plant 
near Hot Springs, Arkansas, and other 
defense industries within this area. 
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Fred W. Herbert 

Fred W. Herbert, former Accounting 
Director of the N.E.L.A., died January 
18 in New York at the age of 76, after 
several weeks of illness. 

Widely known and liked throughout 
the industry, Mr. Herbert became as- 
sociated with the N.E.L.A. in 1919, or- 
ganizing the Service Department and 
serving as Accounting Sponsor. During 
the early years of his connection with 
the Association, he devoted much time to 
the establishment of a Uniform Classi- 
fication of Accounts for Electric Util- 
ities which was adopted by 29 state regu- 
latory commissions. He worked closely 
with the Accounting Committees of the 
N.E.L.A. and at the time of his retire- 
ment in 1932 to enter private practice, 
he was Accounting Director of the Asso- 





ciation. 
Mr. 


but early in life moved with his parents 


Herbert was born in Vermont 


to Denver. He received his early educa- 
tion in that city and in the engineering 
department of Washington University, 
St. Louis, Mo. After leaving college he 
became connected with utility work in 
an accounting and financial capacity. He 
served as accountant and also in an offi- 
cial capacity with the Denver Union 
Water Company, the Denver Consoli- 
dated Gas Company and subsidiary 
plants in the early electrical plant devel- 
opment. 

Retiring temporarily from the utility 
field he devoted a few years as manager 
of a bond company and in the private 
practice of accounting. When the Public 
Service Commission of Colorado was es- 
tablished in 1914, Mr. Herbert was ap- 
pointed the first chief accountant and 
statistician of the Commission. He re- 
mained with the Commission until 1919, 
when he came to the N.E.L.A. 

Mr. Herbert was one of the pioneers 
in advancing and promoting the theory 
of retirement reserve as opposed to the 
old theory of depreciation, and was 
credited with systematizing the account- 
ing departments of a number of large 
electrical concerns throughout the United 
States. Surviving are his widow, Mrs. 
Frances Hanscome Herbert; three 
daughters, Mrs. John F. Winchester 
(Kathryn Herbert, editor of the EEI 
Rate Book) of New York; Mrs. Grove 
P. Griffith of Belmont, Mass., and Mrs. 
Flynn Andrew of Great Neck, N. Y., 
and a sister, Mrs. Joseph A. Long of 
Berkelev, Calif. 
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; i .« oe is 1939 2,00 2.00 H-1- Test Specifications for House- water heaters, 1935 (7/35)...... 40 ~—-1.00 
, — _ 2nd 1938 1.50 1.50 hold Electric Ranges—EEI-NEMA C-4—Boilers. Economizers, Air Heat- 
gate ve Yearly E es ; SOME dawcewsskaeadies oceans 6 . .20 .50 ers and Piping, 1935 (7/35) ...... .60 1.50 
‘ assification of Accounts ...... .50 .50 G-9—Methods of Measuring Radio B-8—Steam Generation (8/34)...... .60 1.50 
3 Customer’s Relation ........... .50 -50 Noise—EEI-NEMA-RMA (2/40).. .20 .50  B-7—Oil and Gas Engines (8/34).... .40 1.00 
3 PODIOCIMENON oa 5.5.0 5.5 o:55.0%-<4j00's -50 -50 G-6—Standards for Distribution B-5-—Station Piping, 1934 (7/34).... .60 1.50 
| Plant Accounting and Records.. .50 99 Transformers (First Report)—EEI- B-4—Turbines, 1934 (6/34) ....... 40 1.00 
; Purchasing Stores & Transporta- : 3 NEMA (2/40 ielsiaisieias oie gata 25 60 B-3—Condensers, Feedwater Heaters, 
4 G bene ptaeeeanees ssheeekcahes 50 -90 F-17—Short - Circuiting Relay Pro- Evaporators, and _ Boiler Feed 
P é seneral Sessions : . .50 30 tectors—Engr. Report No. 41—Joint Pitas: NGO). <a csawedasinesncccsene 45 1.15 
§ Summary of Definitions Covering De- Subcommittee on Development and A-7—Stoker Equipment and Furnaces 
E preciation and Related Terms 1939. 1.00 1.00 Meerstcs AGI OR) aves vccecacacias .40 1.09 CRIBS ends owes ncsiesah eronawan 60 1.50 
Statistical F-8—Test Specifications, Automatic A-6—Pulverized Fuel (8/33) ...... 75 1.85 
1-2—Electric Light and Power In- Electric Storage Water Heaters— A-5—Power Station Chemistry (7/33) .40 1.00 
dustry in 1940 (5/41) ......... 30 35 _EEI-NEMA (10/38) ............ 20 50 A-4—Burning of Liquid and Gaseous 
& H-2 Electric Light and Power Indus- F-2—Inductive Coordination of Rural 3 Re ere ere 30 75 
F] $9 GO TORE AarMO. iiaecees cutee 30 75 Power and Telephone Svstems A-S—Turbines. (8/33). .c-accsieees oo 1.85 
(Statistical Bulletins also available for Engr. Report No. 40-—Joint Sub- A-2—Station Piping (8/33) ........ .60 1.50 
years 1932 to 1938 inclusive) each. .30 Bi committee on Development = and 
Weekly, Monthly and Annual Statistics 2.00 2.00 Research (1/38) ..............+- .80 2.00 TRANSMISSION AND DISTRIBUTION 
(Includes Annual Statistical Bul- E-12—Resuscitation Booklets EEI- COMMITTEE 
letin; Weekly Electric Power out- x AGA (7/37 poset ee eeesereeeee see «10 10 + -6Thieteit Transfor Load 
put; Monthly Electrical Research E-9—Characteristics of Power Sys- regs 4 sai teneoeenaee 50 1.50 
Statistics; Refrigerator and Range tem Faults to Ground-Engr. Re- — arveeee SO785) 1939 (1) ai)... “60 "50 
Sales) port No. 39—Joint Subcommittee H-5-—C ble Operation, 1939 (1/41)... .6 1.5 ) 
on Development and Research G-5 C able Operation, 1938 ( 1/40) — 60 1.54 
OES: RAR ORE ne eee 60 1.50 G-1—A.C. Network Operation, 1936- 
aia “ie Seoesteaa pve el - 027 2« 30) 2 
G . P ™ ‘ E-5 Principles and Practices for x 1 yt (8/9 I) wae eeee see Saas = 
En gineer;ri ng G ommiuttees Inductive Coordination, EEI-AAR no no F-16—Cable Operation, 1937 (12/38) _ .6( ! 
5 4 RRPGED .. igidin waa Minlied ork bie 0 nie caceiaties charge charge F-10—Tree Trimming Practices e 
ACCIDENT PREVENTION— E-4—Joint Use of Poles 6.6 and 13.2 F (1( 5 38) seen eee ees 5 ea eee -20 50 
are Net e kv. Safe Fea - SEI-Be E -9 mductor Sags an ension tor 
a RESUSCITATION Te ee os gg | mh Shae MOIR wh canes 40 1.00 
4 E-12—Resuscitation Book E-3—Jointly Used Wood Pole Lines FE 7 Ecc namical Distri ution Trans- 
lets (7/37) eee 9 copies .10 each Specifications—EEI-Bell Tel. (1/37) .50 1.50 formers Loading and Thermal Per- 
10— 99 “ .08 Power Level and Sensitivity of Tele- formance of Distribution Trans- 
100—-499 _* 06 “ phone Circuits—Engr. Report No. torn yeas Savas a 1.00 
D-18—Your Unseen Helper 38-—Joint Subcommittee on Devel- I 
ROOD hbsdi ashe eawaegneem 1,000 $10. opment and Research (1936) ..... 40 1.00 _Lir 0 es 
5,000 30 Computation of Zero- ina Im- I 2 , 0 7) 
10,000 50. pedance of Power Lines and C arg =e haracteristics -- 1.00 ed: 
25,000 110 Engr. Report No. 37—Joint Sub F or ce BA 
y C-14—-Resuscitation Charts (4/36). 10 10 committee on Development and Re- : Cre soted Pine om 1a 
‘ C-12—-Twelve Messages on Accident SEGEEN TEOPRS. sd daskcadssweecaes .80 00 E = Cable s pe & ba 
Prevention in the Electric Public Selected Devices for Reducing Har E-8—A.C._ Networ a on 160 
RIRIROR ERAPOSD. bd sccseccab.sn% sien .10 10 monics in Power Systems—Part II Peat iy ) : Se eager ee os r 7 
A-C Systems—Ener. Report No. D-17 Prin bl Operation. Pract (12/36) of 1 
> ny ae > Stu 34 Toi Subcommittee on level. 1)-9 a inciples and ractices In 
ELECTRICAL EQUIPMENT BA cy A ag nomen yg he ae an Keenan tere i 
opme and esearch co) Bayer ou 2.0 s aan . _ nase 
COMN tE )-14—V« "Engineering Reports 
IMITTEE I 14 Vol. IV Engineering Report SUGGE STIONS FOR SPECIFICATIO 
F-13—Reconditioning Flood Damaged of the Joint Subcommittee on De- _ 10 t ) we di nt 
Electrical Equipment (12/38) $ .30 $ 75 velopment and Research (1/37).... 5.00 10 PA hg id ag & nai * t 
ais eee ue > ./ * - aor S r mor ‘onpies 50 scoun 
F-5—Design of Switchhouses for Gen D-13 Vol il Engine¢ ring Reports ‘ ¥ © a ¢ as 
watine Stolinns ani’ Sransistécion of the Joint Subcommittee on De MS l Suggs sti ns for Specifications 
Giiatating TGPEBY ocx oe. oxcccs., 40 1.00 velopment and Research (1/37).... 5.00 10.00 for Standard Dial Constants for Al 
E-1—Rectifier Wave Shape 40 1.0 r 7 a at wie = ternating Current Watthour Meters : w 
ce, Ce oe PRIME MOVERS COMMITTEE Tin ererierest 0 
CEM gis Bets ope boos keha ees .10 10 I-6—Metallurgy and Piping, 1940 MS my . ee 
B-10—Electrical Ener MNUNED 545 satensncheessres.cccces ae Y Pst maes 
vg ee ee ee .20 .50 I-4—Boiler Auxiliaries, 1940-1941 T bie: 10 0 
\-16—-Load and Revenue Forecasting GROMER ) nite sw kena dike une esas 80 2. rD-1— Snecif 
7/22 2 ~- I . tor tor especincs 
Te Lies cx relat eR as a A a meu .30 a> H-11— Power St: ition Chemistry, 1940 a : =/37) 20 
A-11—-Load Area Development (7/33)  .30 75 PP i LAS 2b cosas Raweaas See ee 1.90 rp . “We A ‘i 
| H-9—Turbines, Condensers and Asso- Ac! Bante Ro is (6 39) 10 10 
HYDRAULIC POWER COMMITTEE Ao Bot ics idaa ? «0° TD-3—Suggestions for Specific 
; : ns 7 Soilers ymbustion, 4 - oA 10/3 0 
D-15—Penstocks (12/35) ......... 1.00 2.50 CRIME ioe ae bcu ne tc kane k coon 1.60 4.00 e, screws <0 : 
A-19—Hydraulic Governors (8/33)... .20 50 G-10—Boilers, Superheaters, Econo- t : 5 ge cai 10 10 
-_ - mizers, Air Heaters & Piping, 1939 rn. < Beant 
JOINT REPORTS Po” “a antennal at eens 80 200 TP Evelete ( 10 80 
: for Evelets i : 
I-9—Standards for Distribution Trans- G-7 Turbines, ( ondensers. and * 5 TD for Specifications 
formers (Second Report) : K F umps (1/40)... eee eee eens 70 1.75 for Sian ‘Crossarm Braces (5/40)...  .10 .10 
Pees CIRIGE) opts cinscse sia. 25 60 G-3-—Combustion, 1939 (12/39)..... .80 2.00 -Tp-8—Suggestions for Specifications 
I-8—Susceptiveness of Subscriber Sta- F A5- Boilers, Superheaters, Econo for Straight Tinned Copper Con 
tion Sets—Engineering Report No. veg Air Heaters and Piping, Ee mantie WROIGED. ic in covinc Chae s 10 .10 
46—Joint Subcommittee on Develop- _ 1938 (12/38) .... erty fen de ek BR LS 1.00 50 TD-10—Sugeestions for Specifications 
ment and Research (12/41) ...... .60 1.50 F “14 I urbines, wt et nsers and “ oe for Rolled Steel Washers (5/40)... 10 .10 
7—Frequency Weighting for Mes- _ Pumps, 1938 (12 38) pling SNe ad 70 1.75 rD-51—Suggestions for Specifications 
sage Circuit Noise—Engineering F-12 -( ombustion, 1938 (11 38) exwas A300 2.50 fan Pine aont Skedian Voltas tt 
Report No. 45—Joint Subcommittee E-16—Boilers, Superheaters, Econo- Type Insulators (5/37) ......-.- .10 10 
on Development and Research 1937 (12/3 \ir 7) Heaters and Piping, = ,,-  TD-61—Suggestions for Specifications 
Cee. bats 40s a bamedin Wena .20 .50 vd 37) vee eeeeeeceeneeseee a 6.09 for Type “A” Untreated Douglas 
H-12—Neutralizing Transformers E-15—Oil and Gas Engines, 1936- Fir Crossarms (11/40) .......... .10 10 
Engineering Report No. 44—Joint . 1937 (10/37) mete tees eeees see 6.40 1.00 TD-62 Suggestions for Specifications 
Subcommittee on Development and E-14—Turbines, Condensers and for Type “B” Untreated Douglas 
BOMONOE AFIEED. Sdvkae sive con views .30 75 Pompe, 1957 (9/37)... css s0is0% .60 1,50 Fir Crossarms (11/40) ... 10 .10 
H-10 -Effects of Bonding Exchange E-11—Combustion, 1937 (9/37)..... .80 2.00 TD-71—Sugegestions for Specific ations 
Aerial Telephone Cable Sheaths to E-10—Power Station Chemistry, 1937 for Insulator and Pin Threads and 
Multi-Grounded Power Neutrals OT RR LEST S RAT Dee Me 30 75 EE 5 3 eat te an 10 .10 
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General Sales Committees 


Non 
Members Members 
Air Conditioning 
Air Conditioning Installations, 
UN) <b bs<c00bb05.0604.040006046 $1.00 $1.00 
Air Conditioning Installations, 1940 1.00 1.00 
(Air conditioning installation reports also 
available for 1934-35-36) 


Lighting 
Typical Promotional Programs — ; 
Home Lighting Equipment (1941) .35 35 
Power 
G-4—Electric Metal-Melting Furnaces 
NE aide uaractc. sien ge sloleomaea we tas .80 2.00 
F-11—Electrification of Oil Refineries : 
IIE cathe ao aes Acne axe eenens iho. .30 75 
C-13 Steam and Electrical Require- 
ments of Hotels (12/35) ...... .30 (mem- 
bers 
only) 
C-2 Steam and Electrical Require- 
ments of Office Building (4/35)... .30 25 
Power Sales Manual (1941) ....... 3.50 5.00 
Water Heating 
I-5 Standardization of Electric 
Water Heating Equipment (10/41) .20 .50 
—— - 
National Promotional 
Programs 
Commercial Cooking 
Commercial Cooking Survey, 1941. 5 25 


Sales Training Manual—C ommer- 
cial Electric Cooking, 1941....1-4 copies $1.50 
5-14 “ 1.25 
is or more 1.00 
Domestic Cooking 


Meals Go Modern Electrically.... .10 10 


Electric Kitchens 


It Can Happen In Your Kitchen. .$2.80 per 100 
She Runs a Beauty Parlor in Her 


I ee rrr 04 .04 
I Just Had My Face Lifted Electri- 

REE. weicds.d6.0icsse 6 Sneek hace ae oe .04 .04 
How to Plan a Modern AIll-Electric 

RO rr rrr ee $2.00 per 100 
The Principles of Kitchen Planning .25 .25 

Films 

“It Happened In The Kitchen” 

16 mm. full color, talking motion 

picture. Including complete pro- 

motiomal Q*OKTAM ....:.. 0202600 $212 plus ex 

cise tax 


“Sales Training’’—Series of 10 films 
and 10 discussion manuals. Five 
on basic selling and five on prod- 
uct selling, i.e. refrigerators, 
ranges, roasters, water heaters 
and laundry equipment. Price 
on meter basis for entire series.$125 to $275 


Lighting 
Better Light—Better Sight Better 
ERR ee eee ee $2.50C $2.50C 
Better Light—-Better Sight Better 
II Caaie Sacer icia.aec ack entth oven ons 2.50C 2.50€ 
Better Light—Better Sight Better 
MEE aiscccescvdasonsecdsrens GOO S00C 
IRM HIRO ois recast need eware 4.50C 4.50C 
Films 


“Time to Relight’— (Commercial) 
sound slide 15 minutes, 85 
EE Er err ener $10.00 film & disc 
“Light Up—Step Up”’—(Indus- 
trial) sound slide 15 minutes, 
Pn TI 56S pire oats. 5,46 10.00 
“You Can Do Something About It” 
(Home) sound slide, 15 minutes, 


DEE nak pedincae diva me ee SS 
($22.50 for se 
of three above 
films) 


“Light Makes Sight”—16 mm, full 
color, talking motion picture....$135.00 plus 
excise tax 


(Additional prints) $ 80.00 plus 
excise tax 


Wiring 
Rewiring for Commercial and In- 
dustrial Buildings ............ .25 .25 
Handbook of Interior Wiring De- 
OS a A earn 50 50 


Basic zoitees of Adequate Wiring 
19 


) 

wn 
do 
wn 


ianea  okcaad eenie” Helps Sell 
Adequate Home Wiring—1939 
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N 
Members Members 


Commercial Building Re-wiring 
ee eee eer Creer er 35 35 
(Price on above three books 
as a group is 60c per set) 
Films 
Commercial Re-Wiring — lantern 
PPT rece Pores Set $17.50 
Home Wiring—lantern slides....Set 35.00 
Miscellaneous, Reference 
Books, Etc. 
Code for Electricity Meters (1941)... 1.60 2.00 
Electrical Metermen’s Handbook 
| AAR heer 3.60 
Good Radio Reception (1937) ...... 100 4.00 
1000 25.00 
3000 60.00 
5000 95.00 
Objective Type Rates, 1933-1936..... .80 2.00 
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Non 
Members Members 
Power Sales Manual (1941) ........ 3.50 5.00 
ee eee er res ee 10.00 25.00 
Rewiring for Commercial and Indus- 
trial Buildings (1941) .......... 25 25 
Sales Training Manual—Comme:cial 
Electric Cooking (1941) ........ $1.50 $1.50 
Storm Loading and Strength of Wood 
Pole Lines and a Study of Wind 
COE TERR As « biosidewcusecens 2.00 5.00 
Periodicals 
Better Light—Better Sight News (9 
TE ee ree ere re 75 75 
Edison Electric Institute Bulletin 
Per re creer rn 2.00 2.00 
Modern Kitchen Bureau News (Bi- 
BRGREMIUD:  oscskca-ed an niet ass ecma%ns eon Free Free 
Rural Electrification Exchange (Quar- 
DEN 3h ender lack oa tenes ok smeagers .60 1.00 


RECENT EEI PUBLICATIONS 


SECOND REPORT—STANDARDS FOR 
DISTRIBUTION TRANSFORMERS 


EEI. Pub. I-9. A report of the Joint Com- 
mittee of the Edison Electric Institute and 
National Electrical Manufacturers Associa- 
tion on Standards for Distribution Trans- 
formers, 18 pages. Price 25c to members 
and their employees; 60c to non-members 
in the U.S.A.; 70c to foreign countries. 


HIS report includes the complete 

range of 60-cyle pole-type Distribu- 
tion transformers 15,000 volts and below 
through 100 kva. It thus incorporates 
the specification material covered by the 
First Report and the First Report Sup- 
plement, as well as including new infor- 
mation on the range 37% to 100-kva 
inclusive. 


BOILER AUXILIARIES 1940-41 


EEI. Pub. I-4. A _ report of the Boiler 
Auxiliaries Subcommittee of the Prime 
Movers Committee, Edison Electric Institute, 
44 pages. Price 80c to members and their em- 
ployees; $2.00 to non-members in_ the 
U.S.A.; $2.15 to foreign countries. 


HIS report contains statements by 

the subcommittee, operating compa- 
nies, and manufacturers, covering oper- 
ating and design problems related to 
boiler auxiliaries which are of particular 
concern to operators of steam generating 
equipment at this time, together with de- 
scriptions of new developments. 


STANDARDIZATION OF ELECTRIC 
WATER HEATING EQUIPMENT 
EEI. Pub. I-5. An interim report of the 
Electric Water Heating Committee of the 
Edison Electric Institute, 6 pages. Price 
20c to members and their employees; 50c 
to non-members in the U.S.A.; 60c to for- 

eign countries. 


HIS report briefly summarizes the 
results of a study on the standardiza- 
tion of electric water heating equipment 


made by the Electric Water Heating 
Committee and sets forth certain recom- 
mendations for consideration of the elec- 
tric utility industry. 


METALLURGY AND PIPING, 1940 


EEI. Pub. I-6. A report of the Metallurgi- 
cal and Piping Subcommittee of the Prime 
Movers Committee. Edison Electric Insti- 
tute, 36 pages. Price 70c to members and 
their employees; $1.75 to non-members in 
the U.S.A.; $1.85 to foreign countries. 


HIS report contains statements by 
operating companies and manufac- 
turers on: 

Collecting data on creep in pipe and 
superheater tubing 

Station piping in high temperature 
service 

Large capacity reducing valves 

Power plant bolting in high tempera- 
ture service 


FREQUENCY WEIGHTING FOR 
MESSAGE CIRCUIT NOISE 


EEI. Pub. I-7. Engineering report No. 45. 
A report of the Joint Subcommittee on De- 
velopment and Research, Edison Electric 
Institute and Bell Telephone System, 12 
pages. Price 20c to members and their em- 
ployees; 50c to non-members in the U.S.A.; 
60c to foreign countries. 
(See review on page 34) 


SUSCEPTIVENESS OF SUBSCRIBER 
STATION SETS 


EEI. Pub. I-8. Engineering report. No. 46. 
A report of the Joint Subcommittee on De- 
velopment and Research, Edison Electric In- 
stitute and Bell Telephone System, 32 pages. 
Price 60c to members and their employees; 
$1.50 to non-members in the U.S.A.; $1.60 
to foreign countries. 

(See revision on page 34) 
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PERSONALS 


James F. Owens, president of the 
Oklahoma Gas and Electric Company 
since 1931 has become Chairman of the 
Board. Bric. GEN. GeorcE A. Davis, 
formerly executive vice-president has 
been named president of the company. 

Mr. Owens entered the public utility 
business as manager of the Baldwin Gas 
Company, Baldwin, Kansas, in 1905 and 
managed the Wagoner Gas Company at 
Wagoner, Okla., from 1906 to 1908 
when he became general superintendent 
of the Caney River Gas Company. In 
1910 he joined the Byllesby organization 
as superintendent of the gas department 
of the Muskogee Gas and Electric Com- 
pany holding that until 1915 when he 
became superintendent of gas construc- 
tion and in 1917 he became manager of 
the company. In 1918 he was elected 
vice-president and general manager of 
the Oklahoma Gas and Electric Com- 
pany and elected president in May, 1931. 
During his entire career as a public util- 
ity executive, Mr. Owens has taken ac- 
tive leadership in many phases of associa- 
tion activities, including service as presi- 
dent of the National Electric Light As- 
sociation and of the U. S. Chamber of 
Commerce. He has served on the Oper- 
ating Committee of the Institute since 
its organization. 

General Davis joined the Byllesby En- 
gineering and Management Corp. in 
1919 and the following year became 
identified with the Oklahoma Gas and 
Electric organization. He had had varied 
and extensive experience in publicity and 
advertising work before entering the 
public utility industry. General Davis 
has been closely associated with the army 
since his college days in 1902. He saw 
service on the Mexican border and in 
France. As a member of the 45th Divi- 
sion, Oklahoma National Guard, Gen- 
eral Davis about a year ago accepted the 
Governor’s request to become Adjutant- 
General of the state of Oklahoma in 
command of all state stroops, with the 
rank of Brigadier-General. ‘Today, in 
addition to his utility duties, he is 
charged with organization of civilian de- 
fense of the state under the Governor’s 
direction. 


FRANK R. PHILLIPS, President of the 
Philadelphia Company and Subsidiary 
Companies of Pittsburgh, Pennsylvania, 
has been elected to the position of Chair- 
man of the Board and Chairman of the 


Executive Committee following his 
resignation as President of the Company. 

Leo T. CrowLey, a member of the 
Board of Directors, was elected to suc- 
ceed Mr. Phillips as President of the 
Philadelphia Company and Puiuip A. 
FLecer, General Attorney, was elected 
to position of Senior Vice-President of 
the company. The election took place at 
special stockholder’s and Board of Direc- 
tors Meetings held in Pittsburgh, Jan- 
uary 20th. 

Mr. Fleger came to the company in 
1926 and served as an attorney in the 
Law Department, and assistant general 
attorney until 1939, when he was made 
General Attorney for the Companies. 
He was born in Chicago, Illinois, and 
educated in the University of Lllinois 
and the University of West Virginia. 

At the same time at a special meeting 
of the Board of Directors of the Du- 
quesne Light Company, Pressty H. 
McCance was elected President of that 
Company. 

Mr. McCance has been associated 
with the Philadelphia Company and its 
subsidiaries since 1923. He is a native 
Pittsburgher and was graduated from 
Princeton University and the Law 
School of the University of Pittsburgh. 
He came to the Company as an attorney 
in the Law Department in 1923, served 
as Director of Personnel from 1929 to 
1938, was made Vice-President of the 
Philadelphia Company in 1938 and was 
named Senior Vice-President of the Du- 
quesne Light and Equitable Gas Com- 
panies in 1940. 


Henry H. CARPENTER has been ap- 
pointed chief industrial service engineer 
of the Blackstone Valley Gas and Elec- 
tric Co., Pawtucket, R. I., succeeding 
Lester H. Knapp, now vice-president. 
Mr. Carpenter joined the Stone and 
Webster organization upon being grad- 
uated from Harvard College in 1916 and 
had varied experience in several public 
utilities (with time out for army service 
in World War I) until 1924. In that 
year he became industrial service engi- 
neer of the Blackstone Valley company 
with headquarters at Woonsocket, cover- 
ing the northern division of its activities 
and rising to the post of assistant chief 
industrial service engineer. 

ARTHUR S. Kirk of the power sales 
staff of the Blackstone Valley Gas and 
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Electric Co., Woonsocket, R. I., has 
been named assistant chief industrial ser- 
vice engineer, succeeding Mr. Carpenter. 
Mr. Kirk was educated at Boston Uni- 
versity, served in the U. S. Navy in the 
previous war and joined Stone & Web- 
ster at Boston in 1920. He was trans- 
ferred to the Blackstone Valley company 
in 1925, and two years later was made 
industrial service engineer with head- 
quarters at Woonsocket. 


JosepH H. Gum™z has been appointed 
commercial and industrial sales manager 
for the Pacific Gas and Electric Com- 
pany to succeed the late Harry Carroll. 
A graduate of the University of Illinois, 
Mr. Gumz entered the utility business 
in 1913 with Western United Gas and 
Electric Co. in Illinois, and later was 
with the Public Service Co. of Northern 
Illinois. He joined P. G. & E. in 1922. 
In his new position he will be manager 
of both gas and electric sales. 


S. W. WIL ERs, chief engineer of the 
Oklahoma Gas and Electric Co. at Fort 
Smith, has retired after more than a 
quarter of a century with that utility. 


Epwarp M. Tuierry, formerly as- 
sistant to the President of The North 
American Company, has joined the pub- 
lic relations firm of Hill and Knowlton 
of New York and Cleveland. Mr. 
Thierry has been with North American 
for the last fourteen years and has spe- 
cialized mainly in stockholder relations. 


Henry Kruse, formerly merchandise 
sales promotion director for Puget Sound 
Power and Light Co., has been promoted 
to sales promotion manager supervising 
all promotion and merchandise sales. 


DonaALpD S. KENNEDY, assistant treas- 
urer of the Oklahoma Gas and Electric 
Co., has been appointed treasurer to suc- 
ceed the late Bernard M. Lester. Mr. 
Kennedy has been connected with the 
company since 1923. 


Harry J. Von Niepa, commercial 
sales director of the Pennsylvania Power 
and Light Co., at Lancaster, Pa., has 
retired after 35 years of service. 


CHARLES E. Russe. has been ap- 
pointed by the Philadelphia Electric Co., 
acting manager of the newly-created 
market studies and application division 
of the industrial and retail sales depart- 
ment. 
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Industrial Safety and 
the War Effort 


(Continued from page 18) 

They should also review and act upon 
all recommendations made by state de- 
partments or. insurance representatives. 
New safety rules should be discussed 
and, in addition, each member should 
contribute practical suggestions that will 
form the basis of other safety rules which 
will eliminate unsafe practices or condi- 
tions. 

All committee members should utilize 
in their own work, and pass on to other 
employees, the safety information they 
gain at meetings. Foremen can usually 
do this through personal talks with small 
groups or with individuals in their de- 
partments. 

Moving pictures, film strips, lantern 
slides, posters and bulletin board dis- 
plays are also highly effective in main- 
taining the interest of workers in safety. 
Inter-departmental and inter-plant safety 
contest with prizes to winning individ- 
uals or departments are also used by 
many companies. 

The establishment of good personnel 
relations through credit unions, athletic 
events, social activities, and other means, 
contributes highly to a good accident 
record. A suggestion system, soliciting 
suggestions relating to safety as well as 
other phases of operation, also offers a 
tangible reward for creative-thinking em- 
ployees. 

The supreme objective of a safety 
program at this time is to assist our war 
effort. Bring industrial workers to real- 
ize that every accident, whether in the 
plant, on the highway, or in the home, 
is a man lost from the production army. 
Show them that continued, regular pro- 
duction is their contribution to the main- 
enance of our way of life. Challenge 
them to exhibit their patriotism by avoid- 
ing accidents. 


Field Testing for 
Generator Insulation 


(Continued from page 32) 


2. INSULATION RESISTANCE OF ARMATURE WIND 
mncs, R. W. Wieseman. AJEE Transactions, vol- 
ume 53, 1934 (June section), pages 1010-21. 
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pages 249-50. 








EDISON ELECTRIC INSTITUTE BULLETIN January, 1942 




















1942 
JANUARY 
21-23 American Society of Civil Engineers, New York, N. Y. 
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1937, page 212. ‘<7 
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